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ABSTRACT
We have performed a census of circumstellar disks around brown dwarfs in the σ Ori cluster using
all available images from the Infrared Array Camera onboard the Spitzer Space Telescope. To search
for new low-mass cluster members with disks, we have measured photometry for all sources in the
Spitzer images and have identified the ones that have red colors that are indicative of disks. We
present five promising candidates, which may consist of two brown dwarfs, two stars with edge-on
disks, and a low-mass protostar if they are bona fide members. Spectroscopy is needed to verify the
nature of these sources. We have also used the Spitzer data to determine which of the previously
known probable members of σ Ori are likely to have disks. By doing so, we measure disk fractions
of ∼ 40% and ∼ 60% for low-mass stars and brown dwarfs, respectively. These results are similar to
previous estimates of disk fractions in IC 348 and Chamaeleon I, which have roughly the same median
ages as σ Ori (τ ∼ 3 Myr). Finally, we note that our photometric measurements and the sources that
we identify as having disks differ significantly from those of other recent studies that analyzed the
same Spitzer images. For instance, previous work has suggested that the T dwarf S Ori 70 is redder
than typical field dwarfs, which has been cited as possible evidence of youth and cluster membership.
However, we find that this object is only slightly redder than the reddest field dwarfs in [3.6]− [4.5]
(1.56 ± 0.07 vs. 0.93–1.46). We measure a larger excess in [3.6] − [5.8] (1.75 ± 0.21 vs. 0.87–1.19),
but the flux at 5.8 µm may be overestimated because of the low signal-to-noise ratio of the detection.
Thus, the Spitzer data do not offer strong evidence of youth and membership for this object, which is
the faintest and coolest candidate member of σ Ori that has been identified to date.
Subject headings: accretion disks — planetary systems: protoplanetary disks — stars: formation —
stars: low-mass, brown dwarfs — stars: pre-main sequence
1. INTRODUCTION
The lifetime of an accretion disk around a young star
represents a fundamental constraint on the amount of
time available for the formation of giant planets. The
typical lifetimes of disks are estimated by comparing the
prevalence of disks among clusters that span a range of
ages (τ ∼ 1–10 Myr). By measuring disk fractions as
a function of stellar mass and star-forming environment
as well as age, the influence of these two factors on disk
lifetimes can be characterized.
Disk fractions are usually measured through infrared
(IR) photometry of young clusters (λ > 3 µm) and the
identification of the stars that exhibit excess emission
from cool dust. Observations of this kind were first
performed with the Infrared Astronomical Satellite and
ground-based near-IR cameras (Kenyon & Hartmann
1995; Haisch, Lada, & Lada 2001) and have made rapid
progress in recent years with the Spitzer Space Tele-
scope (Werner et al. 2004). Because Spitzer is excep-
tionally well-suited for detecting disks around members
of young clusters (Allen et al. 2004; Gutermuth et al.
1 Based on observations performed with the Spitzer Space Tele-
scope.
2 Department of Astronomy and Astrophysics, The Penn-
sylvania State University, University Park, PA 16802; kluh-
man@astro.psu.edu.
3 Department of Astronomy, The University of Michigan, Ann
Arbor, MI 48109.
4 Centro de Investigaciones de Astronomı´a, Apartado Postal.
264, Me´rida 5101-A, Venezuela.
5 Escuela de F´ısica, Universidad Central de Venezuela, Apartado
Postal 47586, Caracas 1041-A, Venezuela
2004; Megeath et al. 2004; Muzerolle et al. 2004), it
has been used extensively for measuring the disk
fractions of stars (Megeath et al. 2005; Lada et al.
2006; Carpenter et al. 2006; Sicilia-Aguilar et al. 2006;
Herna´ndez et al. 2007a,b, 2008; Muench et al. 2007;
Dahm & Hillenbrand 2007; Barrado y Navascue´s et al.
2007; Damjanov et al. 2007; Luhman et al. 2008).
Spitzer’s unique sensitivity to faint IR sources has en-
abled measurements of disk fractions well into the sub-
stellar regime in nearby star-forming regions (d = 150–
300 pc, Luhman et al. 2005, 2006, 2008; Guieu et al.
2007).
The cluster of young stars associated with the O
star σ Ori A has been thoroughly searched for low-
mass stars and brown dwarfs (e.g., Be´jar et al. 2001;
Barrado y Navascue´s et al. 2002; Mart´ın et al. 2001;
Zapatero Osorio et al. 2002a,b). As a result, it is an at-
tractive target for measuring the disk fraction among
low-mass objects. Several recent studies have sought
to do this with Spitzer. Herna´ndez et al. (2007a) per-
formed Spitzer imaging of most of the σ Ori cluster
and measured the disk fraction as a function of mass
down to ∼ 0.1 M⊙ for a sample of ∼ 300 probable
members (see also Caballero (2006)). Caballero et al.
(2007) identified a sample of brown dwarf candidates
from optical and near-IR data and used the Spitzer im-
ages from Herna´ndez et al. (2007a) to estimate a disk
fraction for those sources, arriving at a value of ∼
50%. Through further analysis of those Spitzer data,
Zapatero Osorio et al. (2007) found that 6 of 12 brown
dwarf candidates exhibited excess emission at 8 µm.
Scholz & Jayawardhana (2008) obtained deeper Spitzer
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images of 18 of the faintest candidate members and re-
ported a disk fraction of 29%. In addition to measur-
ing disk fractions, the Spitzer data have been used to
assess the youth and membership of the coolest can-
didate member of the cluster, the T dwarf S Ori 70
(Zapatero Osorio et al. 2002a). Zapatero Osorio et al.
(2008) found that it is redder than typical field dwarfs in
[3.6]− [4.5] in the images from Herna´ndez et al. (2007a).
Similarly, Scholz & Jayawardhana (2008) suggested that
S Ori 70 could be anomalously red in [3.6] − [4.5] and
[3.6]− [5.8] based on their deeper images, which they at-
tributed to a disk or low surface gravity. In either case,
the apparent color excesses would comprise evidence of
youth for this object, whose membership in the σ Ori
cluster has been questioned (Mart´ın & Zapatero Osorio
2003; Burgasser et al. 2004).
The substellar population of the σ Ori cluster extends
down to and below the detection limits of the images
that have been obtained by Spitzer. Thus, determin-
ing whether these objects have disks is a challenging
task. For instance, Zapatero Osorio et al. (2007) and
Scholz & Jayawardhana (2008) disagree on whether the
Spitzer data show evidence of disks for half of the sources
considered by both studies. In this paper, we seek to
accurately characterize the disk population among low-
mass stars and brown dwarfs in σ Ori through an analysis
of all Spitzer images of this cluster that includes careful
treatment of errors and biases. We begin by summarizing
the Spitzer observations and our data reduction methods
(§ 2). We then use these data to search for new low-mass
members of σ Ori that have disks (§ 3) and to estimate
the disk fraction for the substellar members of the cluster
(§ 4).
2. OBSERVATIONS
For our study of disks around brown dwarfs in the
σ Ori cluster, we use images at 3.6, 4.5, 5.8, and 8.0 µm
obtained with Spitzer’s Infrared Array Camera (IRAC;
Fazio et al. 2004). We consider all IRAC observations
that have been performed in this region, which con-
sist of images analyzed by Herna´ndez et al. (2007a) and
Scholz & Jayawardhana (2008). Henceforth in this pa-
per, we refer to these sets of data as the “shallow” and
“deep” images, respectively. The boundaries of these im-
ages are indicated on images of σ Ori from the Digitized
Sky Survey (DSS) in Figure 1.
The shallow IRAC images were collected on 2004 Oc-
tober 9 as a part of G. Fazio’s IRAC Guaranteed Time
Observations in Spitzer program 37 (Herna´ndez et al.
2007a). Each IRAC mosaic for a given filter covered
an area of 0.56 deg2 (0.7◦ × 0.8◦). The overlapping area
between the four filters was 0.5 deg2 (0.7◦ × 0.7◦). At
each cell in the mosaic and in each filter, IRAC obtained
three 1 s exposures and three 26.8 s exposures.
The deep IRAC imaging was executed on 2006 Septem-
ber 28, 2007 March 30-31, and 2007 April 3-4 through
Spitzer program 30395 (Scholz & Jayawardhana 2008).
Instead of mosaics, 13 individual pointings were selected
to encompass 18 candidate substellar members of σ Ori.
Some of the images from these separate observations
overlapped with each other, as shown in Figure 1. For
each filter, a total area of 0.20 deg2 was imaged. An area
of 0.12 deg2 was covered by all four bands. At each of
the 13 pointings and in each of the 3.6, 4.5, and 5.8 µm
filters, 12 images were obtained with exposure times of
96.8 s. For 8.0 µm, the number of images was doubled
and the exposure times were 46.8 s.
The shallow images were processed with the Spitzer
Science Center (SSC) S14.0.0 pipeline and the deep data
were processed with the S14.4.0 and S15.3.0 pipelines.
We combined the images produced by the SSC pipelines
into mosaics and measured photometry for all point
sources appearing in them using the methods described
by Luhman et al. (2008). We selected a plate scale of
0.86′′ pixel−1 for the reduced IRAC mosaics, which is the
native scale divided by
√
2. We used an aperture radius
of 4 pixels when measuring photometry for most sources.
Smaller apertures with radii of 2 or 3 pixels were applied
to sources that were near other stars, which included the
candidate brown dwarfs S Ori 25, S Ori 45, S Ori 47,
S Ori 54, S Ori 65, S Ori 68, S Ori J053932.4−025220,
S Ori J053949.5−023130, and S Ori J053929.4−024636.
We also used a small aperture of 2 pixels for the new
candidate member IRAC J05384729−0235194 (see § 3.2).
The inner radius of the sky annulus was the same as the
aperture radius in all cases. For the 4 pixel apertures
at 5.8 and 8.0 µm, we selected relatively large widths of
6 pixels for the sky annuli to better measure the bright
background emission at those wavelengths. In all other
cases, the width of the annulus was 1 pixel. As noted
above, some of the deep images overlapped with each
other. For stars that were observed more than once dur-
ing the spring observations, which spanned only a few
days, we have adopted the average of the multiple mea-
surements. Data obtained in both the fall and spring for
a given star are presented separately. The completeness
limits of the shallow images are 17.25, 17, 14.75, and
14 at 3.6, 4.5, 5.8, and 8.0 µm, respectively. The limits
for the deep images are fainter by 0.75–1.25 mag. The
quoted photometric errors include the Poisson errors in
the source and background emission and the 2% uncer-
tainty in the calibration of IRAC (Reach et al. 2005).
3. SEARCHING FOR NEW MEMBERS WITH DISKS
3.1. Compilation of Probable Members
In the first stage of our analysis of the disk popula-
tion in σ Ori, we use our catalog of all sources detected
by IRAC to search for new disk-bearing members of the
cluster. We can use the IRAC data for known probable
members of σ Ori to illustrate the typical colors of young
stars with disks. To create a list of probable members,
we begin with the sources that were considered by the
other recent studies of disks in σ Ori (Herna´ndez et al.
2007a; Caballero et al. 2007; Zapatero Osorio et al.
2007; Scholz & Jayawardhana 2008). We exclude sources
from Herna´ndez et al. (2007a) that are resolved as galax-
ies in images from the United Kingdom Infrared Tele-
scope (UKIRT) Infrared Deep Sky Survey (UKIDSS,
Lawrence et al. 2007)6 or that have been spectroscopi-
cally classified as nonmembers by Kenyon et al. (2005)
6 The UKIDSS project is described by Lawrence et al.
(2007). UKIDSS uses the UKIRT Wide Field Camera (WF-
CAM, Casali et al. 2007) and a photometric system described by
Hewett et al. (2006). The pipeline processing and science archive
are described by Irwin et al. (in preparation) and Hambly et al.
(2008). We have used data from the first data release, which is
described in detail by Warren et al. (2007).
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and Sacco et al. (2008). We also exclude stars that ap-
pear in the compilation of nonmembers from Caballero
(2008) as well as source 668 from Herna´ndez et al.
(2007a), which is a galaxy according to spectroscopy
from Caballero et al. (2008). S Ori 47 has been classi-
fied as a field dwarf rather than a cluster member based
on gravity-sensitive absorption lines (McGovern et al.
2004), but we retain it in our compilation for the pur-
poses of comparing our IRAC measurements to those
from Caballero et al. (2007) and Scholz & Jayawardhana
(2008). We add stars that have been spectroscopi-
cally confirmed as members by Scholz & Eislo¨ffel (2004),
Kenyon et al. (2005), Caballero (2006), and Sacco et al.
(2008), the young stars associated with HH 446, Haro
5-22, and Haro 5-35, and σ Ori C and D. We
also treat as members S Ori J053946.5−022423 and
S Ori J053912.8−022453, which were identified as candi-
date members by Be´jar et al. (2001) and exhibit evidence
of disks in their IRAC colors. We present our IRAC
measurements for this compilation of probable mem-
bers in Table 1, which includes the source identifications
from the 2MASS Point Source Catalog, Herna´ndez et al.
(2007a), Be´jar et al. (1999, 2001), and the Henry Draper
(HD) Catalog. We note that the evidence of membership
varies significantly among the sources in Table 1, and
that some of them are better characterized as possible
members rather than probable members (e.g., S Ori 70,
Burgasser et al. 2004).
3.2. Candidate Members with IRAC Excesses
A color-color diagram constructed from IRAC data is
a convenient tool for efficiently identifying stars that ex-
hibit IR excess emission indicative of disks. In Figure 2,
we plot diagrams of [3.6]− [4.5] versus [5.8]− [8.0] for the
probable members of σ Ori that are not saturated and
that have photometric uncertainties less than 0.1 mag
in all of the IRAC bands. The data from the shal-
low and deep images are shown separately. The stars
in these diagrams reside near the origin or have signifi-
cantly redder colors. These distinct populations are typ-
ical of young stellar populations (Hartmann et al. 2005)
and represent stellar photospheres and stars with disks,
respectively. In previous IRAC surveys of Taurus, Lupus,
and Chamaeleon (Luhman et al. 2006, 2008; Allen et al.
2007), we have used color criteria of [3.6] − [4.5] > 0.15
and [5.8] − [8.0] > 0.3 to identify stars that might be
new disk-bearing members. As shown in Figure 2, these
colors also encompass most of the red population of prob-
able members of σ Ori. Therefore, we have applied these
criteria to the data in the bottom panels of Figure 2 to
search for new members with disks. To further refine the
sample of candidates, we have adopted an additional cri-
terion of [4.5] − [5.8] > 0.15, which is satisfied by most
stars with disks in σ Ori and in other clusters. The result-
ing candidates are plotted in the IRAC color-magnitude
diagrams in Figure 3. Most of these sources are redder
and fainter than the probable members of σ Ori, and
thus are likely to be galaxies.
Seven of the candidates are in the list of uncer-
tain members from Herna´ndez et al. (2007a), consist-
ing of sources 336, 361, 395, 614, 633, 916, and 950
from that study. Based on their faint magnitudes and
red colors, sources 336, 361, 916, and 950 are either
low-mass protostars or galaxies. Indeed, 950 is ex-
tended in K-band images from UKIDSS, indicating that
it is probably a galaxy. Among the remaining can-
didates that are not in Herna´ndez et al. (2007a), we
have searched for sources that have colors similar to
those of the probable members ([3.6] − [8.0] < 2), that
are point sources in IRAC and UKIDSS images, and
that are detected in the Z and K bands by UKIDSS.
The five most promising candidate members are pre-
sented in Table 2. In addition to our IRAC data,
we include photometry for these candidates measured
from the 24 µm images from Herna´ndez et al. (2007a).
Two of the candidates, 2MASS J05383446−0253514
and 2MASS J05375398−0249545, are below the clus-
ter sequence in the diagram of V versus V − J from
Herna´ndez et al. (2007a), which may indicate that they
are seen in scattered light (e.g., edge-on disks) if they
are bona fide members. The latter candidate also ap-
pears near the lower edge of the cluster sequence in V
versus V −I (Sherry et al. 2004). Although it is underlu-
minous in V versus V − J , 2MASS J05383446−0253514
does appear within the cluster sequence in I versus I−K
(Caballero 2008), probably because of K-band excess
emission. 2MASS J05375398−0249545 was detected in
an Hα objective prism survey (Weaver & Babcock 2004),
providing additional evidence that it could be a young
star. Based on their IRAC magnitudes, these two candi-
dates should have masses of ∼ 0.5 M⊙ if they are clus-
ter members. The candidates IRAC J05391066−0229238
and IRAC J05384459−0225433 have much fainter mag-
nitudes that are indicative of brown dwarfs. The for-
mer underwent significant variability in all IRAC bands
between the shallow and deep images. The final candi-
date, IRAC J05384729−0235194, exhibits very red IRAC
colors that are consistent with either a protostar or a
galaxy. This object is only 6′′ from source 726 from
Herna´ndez et al. (2007a) and is 1′ from σ Ori. Its close
proximity to the center of the cluster and its relatively
bright magnitude compared to most galaxies (see Fig-
ure 3) tend to favor membership.
4. DISK POPULATION
4.1. Identifying the Members that have Disks
To characterize the disk population among low-mass
members of the σ Ori cluster, we begin by using the
IRAC data to identify the probable members that are
likely to have disks. Because a disk produces greater ex-
cess emission above a stellar photosphere at longer wave-
lengths, we select the 5.8 and 8.0 µm bands of IRAC for
measuring disk emission. To construct colors with these
data that can be used for measuring excess emission, we
combine them with the IRAC data at 3.6 µm, which are
available for nearly all of the probable members that are
measured at 5.8 and 8.0 µm. Measuring excess emis-
sion from [3.6]− [5.8] and [3.6]− [8.0] requires estimates
of the intrinsic colors for stellar photospheres and their
dependence on spectral type. We can obtain these esti-
mates by plotting the colors as a function of magnitude,
which is a reasonable proxy for spectral type in a sample
of stars that are roughly coeval and have low reddening
(AV < 5). In Figure 4, we show color-magnitude dia-
grams of this kind for the probable members of σ Ori.
The stars that lack disk emission in the IRAC bands
form a well-defined sequence near colors of zero. In both
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[3.6]−[5.8] and [3.6]−[8.0], the sequence becomes slightly
redder with fainter magnitudes, which reflects the depen-
dence on spectral type. For comparison, we include in
Figure 4 a fit to the sequence of diskless members of the
Chamaeleon I star forming region (Luhman et al. 2008).
The averages of [3.6]−[5.8] and [3.6]−[8.0] for all stars de-
tected by IRAC toward Chamaeleon I, which are mostly
background stars, are 0.05 mag greater than the average
values in σ Ori, which is consistent with the difference
in average extinction for the two regions. Therefore, we
have dereddened the sequence for Chamaeleon I accord-
ingly in each color in Figure 4. We have also corrected
for differences in ages and distances by adding 1.6 mag
to the Chamaeleon I fits, which is the average difference
between the two cluster sequences in [3.6] versus spectral
type. After applying these color and magnitude offsets,
the sequence for Chamaeleon I agrees well that of σ Ori.
To identify members that exhibit significant excess
emission in [3.6] − [5.8] and [3.6] − [8.0] and thus are
likely to have disks, we must properly account for er-
rors and biases in the photometric measurements, par-
ticularly near the detection limits of the data. As men-
tioned in § 2, our reported errors include Poisson errors
and a 2% uncertainty in the calibration of IRAC. How-
ever, additional systematic errors are also present, such
as location-dependent variations in the calibration. The
precision with which we can measure excess emission is
also limited by the intrinsic scatter of photospheric col-
ors among cluster members at a given magnitude. For-
tunately, in a well-populated sample of stars, the sum
of these uncertainties is reflected in the spread in colors
at a given magnitude among diskless cluster members.
Therefore, we can use the widths of the sequences in
Figure 4 to define color thresholds for identifying sources
that have significant color excesses. For the shallow data,
we have computed the standard deviation of colors in
each sequence as a function of magnitude for the range of
magnitudes in which the sequences are sufficiently popu-
lated ([3.6] < 14.25). Stars that are redder than the 2 σ
thresholds are classified as having disks. Because the se-
quences in the deep images contain fewer stars, we adopt
for those data the thresholds from the shallow images
after shifting them to fainter magnitudes by 0.75 mag,
which is the difference in completeness limits between
the shallow and deep [8.0] data. The classifications pro-
duced by [3.6]− [5.8] and [3.6]− [8.0] agree for 99.5% of
the sources. For the remaining 0.5% of the sample, we
adopt the classifications from [3.6]− [8.0] since this color
is more sensitive to disk emission. Our classifications
apply only to inner disks that are capable of producing
emission at 8 µm. A few of the stars that exhibit pho-
tospheric colors in the IRAC bands may have disks with
inner holes that produce excess emission only at longer
wavelengths.
At the faintest magnitudes in Figure 4, the photo-
spheric sequences are too sparsely populated for reliable
measurements of their widths. To classify sources that
are fainter than the 2 σ thresholds, we rely on a compar-
ison of the Chamaeleon I sequence to the Poisson errors,
which are indicated in Figure 4 for the brown dwarf can-
didates that were considered by Zapatero Osorio et al.
(2007) and Scholz & Jayawardhana (2008). For the
intrinsic photospheric colors of the faintest source,
S Ori 70, we adopt the average colors measured for field
dwarfs (Patten et al. 2006) that have a similar spectral
type (T6; Burgasser et al. 2006). At the faintest mag-
nitudes, the Poisson errors should be much larger than
the systematic errors from the location-dependent varia-
tions in the calibration and the intrinsic scatter in pho-
tospheric colors. However, there remains an additional
source of error that must be considered. In background-
limited images, a faint source is preferentially detected
if upward fluctuations of the background noise bring it
above the detection limit. As a result, the fluxes mea-
sured for sources with very low signal-to-noise ratios
(SNRs) are systematically overestimated. For instance,
fluxes near the detection limits of the Two-Micron All-
Sky Survey (2MASS; Skrutskie et al. 2006) are overes-
timated by an average of ∼ 0.4 mag (Beichman et al.
2003). At SNR< 5, this bias and the Poisson er-
rors are comparable to color excesses from disks, mak-
ing such measurements difficult to use in our analy-
sis. By comparing the color excesses relative to the
Chamaeleon I sequence to the sizes of the Poisson er-
rors and ignoring the data at SNR< 5, we have identi-
fied the faint sources in Figure 4 that are likely to have
disks. These classifications for the brown dwarf candi-
dates considered by Zapatero Osorio et al. (2007) and
Scholz & Jayawardhana (2008) are presented in Table 3.
The available data at 5.8 and 8.0 µm offer insufficient
SNRs for classifying six of the sources in Table 3 as well
as S Ori J053844.5−025512, S Ori J053932.4−025220,
S Ori J053929.4−024636, S Ori J053944.5−025959, and
S Ori J054007.0−023604.
Based on our classifications in Table 3, S Ori 60 is the
faintest object in σ Ori that exhibits significant evidence
of a disk. If we adopt a distance modulus of 7.65 (§ 4.2)
and photometry from UKIDSS7, then S Ori 60 hasMJ =
11.3, MH = 10.5, and MK = 9.9. In comparison, the
least luminous disk-bearing brown dwarf found in other
young clusters is Cha J11070768−7626326, which has
slightly fainter magnitudes of MJ = 11.56, MH = 10.75,
andMK = 9.86 (Luhman et al. 2008). The faintest σ Ori
source that has marginal excess emission is S Ori 66. It
is ∼ 0.8 mag fainter than S Ori 60 according to UKIDSS.
4.2. Disk Fraction
We now use the IRAC classifications derived in the
previous section to compute the disk fraction among the
probable members of σ Ori. We wish to measure the
dependence of this disk fraction on stellar mass. Ide-
ally, the masses would be estimated by combining spec-
tral types and luminosities with theoretical evolutionary
models. However, spectral classifications are unavailable
for many of the probable members of σ Ori. There-
fore, we adopt MJ as a proxy for stellar mass, as done
by Herna´ndez et al. (2007a). We adopt the J measure-
ments from 2MASS and UKIDSS when possible. For
the few sources that do not have photometric errors less
than 0.2 mag in these surveys, we use the J data from
Be´jar et al. (2001), Mart´ın et al. (2001), Caballero et al.
(2007), and Zapatero Osorio et al. (2008). We assume
that the probable members of σ Ori have negligible ex-
tinctions at J . For comparison to σ Ori, we also con-
sider other clusters in which disk fractions that have been
7 We adopt the UKIDSS magnitudes measured with an aperture
radius of 1′′ (Dye et al. 2006).
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measured for both stars and brown dwarfs using IRAC
data. Therefore, we have recomputed the disk frac-
tions for IC 348 and Chamaeleon I from Muench et al.
(2007) and Luhman et al. (2008) as a function of MJ
using the J-band data from 2MASS, Luhman et al.
(2003), and Luhman (2007) and extinction estimates
from Muench et al. (2007) and Luhman (2007). We
adopt distance moduli of 7.5 and 6.05 for IC 348 and
Chamaeleon I, respectively (Herbig 1998; Luhman 2008).
To enable a meaningful comparison of the disk fractions
of these clusters, MJ must be corrected for differences in
age so that a given value of MJ corresponds to the same
mass in each cluster. For the adopted distances, IC 348
and Chamaeleon I do have similar ages (Luhman 2007).
In order to compare the disk fraction in σ Ori to those
of the other two clusters in a manner that is as age-
independent as possible, we adopt a distance modulus
that is the sum of the distance modulus for Chamaeleon I
and the difference of the apparent magnitudes as a func-
tion of spectral type between Chamaeleon I and σ Ori
(§ 4.1), corresponding to a value of 7.65 (340 pc). In
other words, we are adopting a distance for σ Ori that
gives it the same age as IC 348 and Chamaeleon I. Similar
distances have been adopted in some previous studies of
σ Ori (Be´jar et al. 2001; Oliveira et al. 2002) while values
near 440 pc have been used elsewhere (Sherry et al. 2004;
Herna´ndez et al. 2007a). The larger distances would im-
ply that σ Ori is younger than IC 348 and Chamaeleon I.
Six sources in σ Ori are beyond the faint magnitude
limit that we have selected for plotting the disk fractions
(MJ > 12, J > 19.65), four of which are too faint for a
useful constraint on excess emission at 5.8 or 8.0 µm. In
the faintest bin of the disk fraction for σ Ori (MJ = 10–
12), two objects have tentative detections of excesses and
two others are too faint for classifications. For the pur-
poses of this work, we assume that the disks are present
in the former but not the latter.
The disk fractions versus MJ for σ Ori, IC 348, and
Chamaeleon I are listed in Table 4 and are plotted in
Figure 5. For MJ > 4 (M . 0.5 M⊙), the three regions
exhibit similar disk fractions. In each case, ∼ 40% of
low-mass stars (0.08–0.5 M⊙) and ∼ 50–60% of brown
dwarfs (0.01–0.08 M⊙) have disks. Meanwhile, the disk
fractions at MJ < 4 range from ∼ 30% in σ Ori to
∼ 65% in Chamaeleon I. Since these clusters have sim-
ilar ages, these data suggest that the lifetimes of disks
around solar-mass stars increase from σ Ori to IC 348 to
Chamaeleon I.
We note a few caveats regarding the disk fractions in
Figure 5. A givenMJ magnitude corresponds to a larger
range of stellar masses than a given spectral type. In
addition, the near-IR magnitudes of stars with edge-on
disks are typically much fainter than most other clus-
ter members at the same spectral type and color. As a
result, a star with an edge-on disk can appear at a mag-
nitude bin corresponding to substellar masses in a plot of
disk fraction versusMJ . Meanwhile, stars with disks can
have systematically brighter J magnitudes than diskless
stars because of disk emission in this band, which would
cause these sources to appear in magnitude bins that are
too bright. Because of these effects, the disk fractions
versus MJ in Figure 5 are smoothed versions of the disk
fractions versus mass or spectral type. For instance, the
difference between the disk fractions of Chamaeleon I
and IC 348 at high masses is more pronounced when
they are plotted as a function of spectral type or mass
(Luhman et al. 2008). Finally, unlike the samples for
IC 348 and Chamaeleon I, some of the sources included
in the disk fraction for σ Ori lack definitive evidence of
membership. Thus, our estimate of the disk fraction for
σ Ori is may be underestimated. Indeed, Sacco et al.
(2008) obtained spectra of 23% of the probable members
identified by Herna´ndez et al. (2007a) and found a field
star contamination rate of 20%. Because of the spectral
classifications that are now available from Sacco et al.
(2008), the contamination of our current sample of prob-
able members should be lower.
4.3. Comparison to Previous Studies
As discussed in § 1, five previous studies have used
IRAC data to investigate the disk population among
brown dwarfs in the σ Ori cluster (Herna´ndez et al.
2007a; Caballero et al. 2007; Zapatero Osorio et al.
2007, 2008; Scholz & Jayawardhana 2008). To compare
the results from those studies and this work, we be-
gin by plotting the differences between the previously
reported IRAC magnitudes and our measurements for
the shallow and deep images in Figures 6 and 7, re-
spectively. The differences in photometry are more than
0.1 mag in many cases and reach as high as 1–2 mag.
Most of the measurements from Caballero et al. (2007)
and Zapatero Osorio et al. (2007) agree with our data
within their quoted errors, but not within our errors.
Roughly half of the measurements in common between
this work and Scholz & Jayawardhana (2008) differ by
an amount that is larger than the errors from either
study. Our formal errors are much lower than the ones re-
ported by Caballero et al. (2007), Zapatero Osorio et al.
(2007), and Scholz & Jayawardhana (2008), but this in
itself does not demonstrate that our measurements are
truly more accurate. To test the relative accuracies of
these sets of photometry, we compare them in color-
color diagrams in Figure 8. For both the shallow and
deep images, our colors are more tightly clustered into
two groups (diskless and disk-bearing stars) than the col-
ors in the other studies, which suggests that our colors
indeed have lower errors. A similar result was found
by Luhman et al. (2008) in a comparison of their IRAC
data to measurements from Damjanov et al. (2007) in
Chamaeleon I.
We now compare our classifications of the IRAC
data in σ Ori to those derived in previous work.
The classifications from Caballero et al. (2007) and
our earlier survey of σ Ori (Herna´ndez et al. 2007a)
agreed for the 25 sources that were considered by
both studies, which were predominantly low-mass
stars. The samples from Zapatero Osorio et al. (2007)
and Scholz & Jayawardhana (2008) consisted of fainter
brown dwarf candidates. These sources are listed in
Table 3, where we compare the classifications from
Caballero et al. (2007), Zapatero Osorio et al. (2007),
Scholz & Jayawardhana (2008), and this work. The
four studies differ significantly in the sources that
are found to exhibit excess emission from disks.
Zapatero Osorio et al. (2007) reported excess emission
at 5.8 or 8.0 µm in the shallow images for seven can-
didate brown dwarfs. However, we find that six of
these sources have SNRs in those data that are too
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low for useful photometry, as illustrated in Figure 9.
Four of these six candidates are within the deep im-
ages from Scholz & Jayawardhana (2008), which pro-
vide much better detections. Using the deep data, we
measure significant excess emission for S Ori 56 and
S Ori 60 and marginal excesses for S Ori 55 and S Ori 58.
Scholz & Jayawardhana (2008) derived the same classi-
fications for S Ori 58 and S Ori 60, but concluded that
the other two sources lack disks. The seventh object from
Zapatero Osorio et al. (2007), S Ori 54, is too close (5′′)
to a red galaxy for an accurate measurement at 8 µm
using either the shallow or deep images. We do not find
excess emission for this source at 5.8 µm, where the con-
trast relative to the galaxy is more favorable.
The three remaining sources Table 3 that have
discrepant classifications are S Ori 65, S Ori 70,
and S Ori J053949.5−023130. Scholz & Jayawardhana
(2008) found significant excess emission for S Ori 65 and
S Ori J053949.5−023130 at 5.8 and 8.0 µm from their
deep images. However, our measurements at 5.8 µm do
not exhibit excesses and the detections at 8.0 µm are too
weak to be useful (see Figure 10). Although S Ori 65
has [3.6] − [8.0] ∼ 1 in our data, which implies an ex-
cess, the photometry at 8.0 µm has an error of 0.4 mag,
corresponding to SNR∼ 3. As discussed in § 4.1, mea-
surements with such low values of SNR are subject to
flux overestimation. To illustrate that color excesses with
such large errors are not significant, we note that an-
other source with comparable errors at 8.0 µm, S Ori 50,
has a nominal color that is unphysical for stellar sources
([3.6]−[8.0] ∼ −0.9). Finally, based on their deep images,
Scholz & Jayawardhana (2008) suggested that S Ori 70
may have excesses in [3.6]− [4.5] and [3.6]− [5.8] relative
to typical colors of T6 dwarfs, which they attributed to
either a disk or low surface gravity and cited as possible
evidence of youth and membership in the σ Ori cluster.
Zapatero Osorio et al. (2008) arrived at a similar con-
clusion through a measurement of [3.6] − [4.5] from the
shallow images. We measure [3.6] − [4.5] = 1.56 ± 0.07
and [3.6]−[5.8] = 1.75±0.21 from the deep data. In com-
parison, the colors of field dwarfs between T6 and T6.5
range from 0.93 to 1.46 in [3.6]− [4.5] and from 0.87 to
1.19 in [3.6] − [5.8] (Patten et al. 2006). Thus, we find
that S Ori 70 is only slightly redder in [3.6]− [4.5] than
the reddest field dwarfs. Given the low SNR at 5.8 µm
(see Figure 10), the apparent excess in this band could
be caused by a combination of Poisson errors and flux
overestimation.
5. CONCLUSIONS
We have investigated the disk population among stars
and brown dwarfs in the σ Ori cluster using mid-IR im-
ages obtained with IRAC onboard the Spitzer Space Tele-
scope. For this study, we have employed all available
IRAC data for σ Ori, which consist of shallow images
(80.4 s) from Herna´ndez et al. (2007a) and deep images
(∼ 1100 s) from Scholz & Jayawardhana (2008). We
measured photometry for all sources detected in these
images and searched the resulting data for new members
of the cluster based on the red colors that are expected
from stars with disks. The five most promising candi-
dates have colors and magnitudes that are suggestive of
edge-on disks, brown dwarfs, and a low-mass protostar.
We then examined the IRAC colors for ∼ 300 probable
cluster members found in previous studies and identified
the ones that are likely to have disks. In doing so, we
have attempted to fully account for the errors and bi-
ases in the photometry of the brown dwarf candidates
(e.g., flux overestimation at low SNR; Beichman et al.
2003), some of which are near the detection limits of the
IRAC data. S Ori 60 is the faintest candidate member of
σ Ori that exhibits significant IR excess emission. This
object is comparable in luminosity to the faintest brown
dwarf that shows evidence of a disk in other star-forming
regions (Luhman et al. 2008). Using our classifications
of the IRAC data, we computed the disk fraction as a
function of MJ , which acts as a proxy for stellar mass.
The disk fractions for low-mass stars (0.08–0.5M⊙) and
brown dwarfs (0.01–0.08 M⊙) are ∼ 40% and ∼ 60%,
respectively, which are similar to the disk fractions de-
rived from IRAC surveys of two other clusters near the
same age, IC 348 and Chamaeleon I (Muench et al. 2007;
Luhman et al. 2008).
Although our disk fraction for brown dwarfs in
σ Ori is similar to other estimates based on the
IRAC data considered here (Caballero et al. 2007;
Zapatero Osorio et al. 2007; Scholz & Jayawardhana
2008), our photometric measurements and our clas-
sifications of the IRAC colors (disk vs. no disk)
differ significantly from those in previous stud-
ies. For instance, Zapatero Osorio et al. (2008) and
Scholz & Jayawardhana (2008) suggested that the T
dwarf S Ori 70 may exhibit color excesses in [3.6]− [4.5]
and [3.6] − [5.8] relative to field dwarfs at the same
spectral type. They cited these non-standard colors
as possible evidence of youth, which would indicate
that S Ori 70 is a cluster member rather than a field
dwarf. However, we have found that this object is not
significantly redder in [3.6]− [4.5] than field dwarfs and
that its SNR may be too low at 5.8 µm for a useful
measurement of [3.6] − [5.8]. Therefore, we conclude
that the IRAC data do not provide firm constraints on
the membership of S Ori 70.
K. L. was supported by grant AST-0544588 from the
National Science Foundation. This publication has made
use of NASA’s Astrophysics Data System Bibliographic
Services, the SIMBAD database, operated at CDS in
Strasbourg, France, and data products from 2MASS and
DSS. 2MASS is a joint project of the University of Mas-
sachusetts and the Infrared Processing and Analysis Cen-
ter/California Institute of Technology, funded by the Na-
tional Aeronautics and Space Administration and the
National Science Foundation. DSS was produced at the
Space Telescope Science Institute under U.S. Govern-
ment grant NAG W-2166.
REFERENCES
Allen, L. E., et al. 2004, ApJS, 154, 363
Allen, P. R., et al. 2007, ApJ, 655, 1095
Barrado y Navascue´s, D., Zapatero Osorio, M. R., Mart´ın, E. L.,
Be´jar, V. J. S., Rebolo, R., & Mundt, R. 2002, A&A, 393, L85
Barrado y Navascue´s, D., et al. 2007, ApJ, 664, 481
Brown Dwarf Disks in σ Ori 7
Beichman, C. A., Cutri, R., Jarrett, T., Stiening, R., & Skrutskie,
M. 2003, AJ, 125, 2521
Be´jar, V. J. S., Zapatero Osorio, M. R., & Rebolo, R. 1999, ApJ,
521, 671
Be´jar, V. J. S., et al. 2001, ApJ, 556, 830
Burgasser, A. J., Kirkpatrick, J. D., Reid, I. N., Brown, M. E.,
Miskey, C. L., & Gizis, J. E. 2003, ApJ, 586, 512
Burgasser, A. J., Kirkpatrick, J. D., McGovern, M. R., McLean,
I. S., Prato, L., & Reid, I. N. 2004, ApJ, 604, 827
Burgasser, A. J., et al. 2006, ApJ, 637, 1067
Caballero, J. A. 2006, PhD thesis, Univ. de La Laguna, Spain
Caballero, J. A. 2008, A&A, 478, 667
Caballero, J. A., et al. 2007, A&A, 470, 903
Caballero, J. A., et al. 2008, A&A, in press
Carpenter, J. M., J. M., Mamajek, E. E., Hillenbrand, L. A.,
Meyer, M. R. ApJ, 651, L49
Casali, M., et al. 2007, A&A, 467, 777
Dahm, S. E., & Hillenbrand, L. A. 2007, AJ, 133, 2072
Damjanov, I., Jayawardhana, R., Scholz, A., Ahmic, M., Nguyen,
D. C., Brandeker, A., & van Kerkwijk, M. H. 2007, ApJ, 670,
1337
Dye, S., et al. 2006, MNRAS, 372, 1227
Fazio, G. G., et al. 2004, ApJS, 154, 10
Flaherty, K. M., Pipher, J. L., Megeath, S. T., Winston, E. M.,
Gutermuth, R. A., Muzerolle, J., Allen, L. E., & Fazio, G. G.
2007, ApJ, 663, 1069
Guieu, S., et al. 2007, A&A, 465, 855
Gutermuth, R. A., Megeath, S. T., Muzerolle, J., Allen, L. E.,
Pipher, J. L., Myers, P. C., & Fazio, G. G. 2004, ApJS, 154, 374
Haisch, K. E., Lada, E. A., & Lada, C. J. 2001, ApJ, 553, L153
Hambly, N. C., et al. 2008, MNRAS, 384, 637
Hartmann, L., Megeath, S. T., Allen, L., Luhman, K., Calvet, N.,
D’Alessio, P., Franco-Hernandez, R., & Fazio, G. 2005, ApJ,
629, 881
Herbig, G. H. 1998, ApJ, 497, 736
Herna´ndez, J., Calvet, N., Hartmann, L., Bricen˜o, C.,
Sicilia-Aguilar, A., & Berlind, P. 2005, AJ, 129, 856
Herna´ndez, J., Hartmann, L., Calvet, N., Jeffries, R. D.,
Gutermuth, R., Muzerolle, J., & Stauffer, J. 2008, ApJ, in press
Herna´ndez, J., et al. 2007a, ApJ, 662, 1067
Herna´ndez, J., et al. 2007b, ApJ, 671, 1784
Hewett, P. C., Warren S. J., Leggett S. K., & Hodgkin S. L.,
2006, MNRAS, 367, 545
Kenyon, M. J., Jeffries, R. D., Naylor, T., Oliveira, J. M., &
Maxted, P. F. L. 2005, MNRAS, 356, 89
Kenyon, S. J., & Hartmann, L. 1995, ApJS, 101, 117
Lada, C. J., et al. 2006, AJ, 131, 1574
Lawrence, A., et al. 2007, MNRAS, 379, 1599
Luhman, K. L. 2007, ApJS, 173, 104
Luhman, K. L. 2008, Handbook of Star Forming Regions, ASP
Conference Series, in press
Luhman, K. L., Stauffer, J. R., Muench, A. A., Rieke, G. H.,
Lada, E. A., Bouvier, J., & Lada, C. J. 2003, ApJ, 593, 1093
Luhman, K. L., Whitney, B. A., Meade, M. R., Babler, B. L.,
Indebetouw, R., Bracker, S., & Churchwell, E. B. 2006, ApJ,
647, 1180
Luhman, K. L., et al. 2005, ApJ, 631, L69
Luhman, K. L., et al. 2008, ApJ, 675, 1375
Mart´ın, E. L., & Zapatero Osorio, M. R. 2003, ApJ, 593, L113
Mart´ın, E. L., Zapatero Osorio, M. R., Barrado y Navascue´s, D.,
Be´jar, V. J. S., & Rebolo, R. 2001, ApJ, 558, L117
McGovern, M. R., Kirkpatrick, J. D., McLean, I. S., Burgasser,
A. J., Prato, L., & Lowrance, P. J. 2004, ApJ, 600, 1020
Megeath, S. T., Hartmann, L., Luhman, K. L., & Fazio, G. G.
2005, ApJ, 646, 1215
Megeath, S. T., et al. 2004, ApJS, 154, 367
Muench, A. A., Lada, C. J., Luhman, K. L., Muzerolle, J., &
Young, E. 2007, AJ, 134, 411
Muzerolle, J., et al. 2004, ApJS, 154, 379
Oliveira, J. M., Jeffries, R. D., Kenyon, M. J., Thompson, S. A.,
& Naylor, T. 2002, A&A, 382, L22
Patten, B. M., et al. 2006, ApJ, 651, 502
Reach, W. T., et al. 2005, PASP, 117, 978
Sacco, G. G., Franciosini, E., Randich, S., & Pallavicini, R. 2008,
A&A, in press
Scholz, A., & Eislo¨ffel, J. 2004, A&A, 419, 249
Scholz, A., & Jayawardhana, R. 2008, ApJ, 672, L49
Sherry, W. H., Walter, F. M., & Wolk, S. J. 2004, AJ, 128, 2316
Sicilia-Aguilar, A., et al. 2006, ApJ, 638, 897
Skrutskie, M., et al. 2006, AJ, 131, 1163
Warren, S. J., et al. 2007, MNRAS, 375, 213
Weaver, W. B., & Babcock, A. 2004, PASP, 116, 1035
Werner, M. W., et al. 2004, ApJS, 154, 1
Zapatero Osorio, M. R., Be´jar, V. J. S., Mart´ın, E. L., Rebolo,
R., Barrado y Navascue´s, D., Mundt, R., Eislo¨ffel, J., &
Caballero, J. A. 2002a, ApJ, 578, 536
Zapatero Osorio, M. R., Be´jar, V. J. S., Pavlenko, Ya., Rebolo,
R., Allende Prieto, C., Mart´ın, E. L., & Garca Lo´pez, R. J.
2002b, A&A, 384, 937
Zapatero Osorio, M. R., et al. 2007, A&A, 472, L9
Zapatero Osorio, M. R., et al. 2008, A&A, 477, 895
8 Luhman et al.
TABLE 1
Spitzer Photometry for Probable Members of σ Ori
IDa Nameb [3.6] [4.5] [5.8] [8.0] Date
2MASS J05371537−0230534 · · · sat sat 10.69±0.03 10.79±0.03 2006 Sep 28
2MASS J05371869−0240218 SO 9 11.01±0.02 10.98±0.02 10.81±0.03 10.94±0.03 2004 Oct 9
out 11.01±0.02 out 10.94±0.03 2006 Sep 28
2MASS J05372306−0232465 SO 27 13.02±0.02 12.95±0.02 12.90±0.04 13.03±0.04 2004 Oct 9
13.03±0.02 12.95±0.02 12.89±0.03 12.90±0.03 2006 Sep 28
IRAC J05372470−0231523 S Ori 66 17.43±0.06 16.82±0.08 · · · · · · 2004 Oct 9
17.21±0.03 16.80±0.04 16.27±0.09 16.26±0.21 2006 Sep 28
IRAC J05372587−0234320 S Ori 55 16.49±0.04 16.23±0.05 · · · · · · 2004 Oct 9
16.44±0.02 16.14±0.02 15.93±0.07 15.51±0.11 2006 Sep 28
2MASS J05372761−0257100 · · · out 13.88±0.02 out 13.81±0.06 2004 Oct 9
2MASS J05372806−0236065 SO 59 12.66±0.02 12.58±0.02 12.51±0.03 12.60±0.04 2004 Oct 9
12.72±0.02 12.53±0.02 12.63±0.03 12.59±0.03 2006 Sep 28
2MASS J05372831−0224182 SO 60 12.88±0.02 12.81±0.02 12.79±0.03 12.83±0.04 2004 Oct 9
12.90±0.02 out 12.76±0.03 out 2006 Sep 28
2MASS J05373094−0223427 SO 73 10.90±0.02 10.43±0.02 10.04±0.03 9.12±0.03 2004 Oct 9
sat out 10.15±0.03 out 2006 Sep 28
2MASS J05373153−0224269 SO 77 10.99±0.02 10.96±0.02 10.93±0.03 10.95±0.03 2004 Oct 9
sat out 10.86±0.03 out 2006 Sep 28
2MASS J05373187−0245184 SO 82,HD 294275 9.22±0.02 9.20±0.02 9.16±0.03 9.22±0.03 2004 Oct 9
2MASS J05373645−0214375 SO 115 10.73±0.02 10.71±0.02 10.67±0.03 10.72±0.03 2004 Oct 9
2MASS J05373648−0241567 SO 116,S Ori 40 14.19±0.02 14.03±0.02 14.00±0.04 14.03±0.07 2004 Oct 9
out 14.00±0.02 out 13.97±0.04 2006 Sep 28
2MASS J05373666−0234003 SO 117 11.83±0.02 11.82±0.02 11.81±0.03 11.79±0.03 2004 Oct 9
sat 11.74±0.00 11.80±0.03 11.74±0.03 2006 Sep 28
2MASS J05373784−0245442 SO 123 11.49±0.02 11.47±0.02 11.42±0.03 11.46±0.03 2004 Oct 9
2MASS J05374248−0256358 · · · out 14.51±0.02 out 14.26±0.08 2004 Oct 9
2MASS J05374491−0229573 SO 164 9.89±0.02 9.88±0.02 9.89±0.03 9.91±0.03 2004 Oct 9
2MASS J05374527−0228521 SO 165 12.67±0.02 12.55±0.02 12.56±0.03 12.53±0.04 2004 Oct 9
2MASS J05374557−0229585 · · · 10.47±0.02 10.45±0.02 10.47±0.03 10.47±0.03 2004 Oct 9
2MASS J05374963−0236182 SO 194 10.11±0.02 10.15±0.02 10.04±0.03 10.12±0.03 2004 Oct 9
2MASS J05375110−0226074 SO 209,S Ori 23 13.66±0.02 13.51±0.02 13.63±0.04 13.52±0.06 2004 Oct 9
2MASS J05375161−0235257 SO 214 10.78±0.02 10.79±0.02 10.80±0.03 10.73±0.03 2004 Oct 9
2MASS J05375206−0236046 SO 219 13.95±0.02 13.79±0.02 13.76±0.04 13.73±0.06 2004 Oct 9
2MASS J05375210−0256551 · · · out 12.12±0.02 out 12.10±0.03 2004 Oct 9
2MASS J05375220−0233379 SO 220 11.82±0.02 11.83±0.02 11.81±0.03 11.77±0.03 2004 Oct 9
2MASS J05375303−0233344 SO 229 9.45±0.02 9.46±0.02 9.44±0.03 9.43±0.03 2004 Oct 9
2MASS J05375404−0244407 SO 240 11.90±0.02 11.87±0.02 11.85±0.03 11.83±0.03 2004 Oct 9
2MASS J05375440−0239298 SO 243 8.53±0.02 8.69±0.02 8.55±0.03 8.51±0.03 2004 Oct 9
2MASS J05375445−0243378 SO 244 8.98±0.02 9.05±0.02 8.99±0.03 8.98±0.03 2004 Oct 9
2MASS J05375452−0258265 · · · out 11.95±0.02 out 11.96±0.03 2004 Oct 9
2MASS J05375486−0241092 SO 247 12.04±0.02 11.79±0.02 11.45±0.03 10.84±0.03 2004 Oct 9
2MASS J05375512−0227362 SO 251 12.45±0.02 12.34±0.02 12.33±0.03 12.48±0.04 2004 Oct 9
12.40±0.02 out 12.30±0.03 out 2006 Sep 28
2MASS J05375559−0233053 SO 254,S Ori 35 13.66±0.02 13.32±0.02 12.98±0.04 12.34±0.04 2004 Oct 9
2MASS J05375574−0224337 SO 256,S Ori 24 13.79±0.02 13.71±0.02 13.63±0.04 13.73±0.07 2004 Oct 9
2MASS J05375647−0243574 SO 260 11.92±0.02 11.94±0.02 11.88±0.03 11.88±0.03 2004 Oct 9
2MASS J05375745−0238444 SO 271,S Ori 12 12.90±0.02 12.74±0.02 12.59±0.03 12.03±0.03 2004 Oct 9
2MASS J05375840−0241262 SO 283 12.06±0.02 11.95±0.02 11.91±0.03 11.99±0.03 2004 Oct 9
2MASS J05380055−0245097 SO 297 11.57±0.02 11.46±0.02 11.48±0.03 11.45±0.03 2004 Oct 9
2MASS J05380097−0226079 SO 299 11.74±0.02 11.73±0.02 11.68±0.03 11.37±0.03 2004 Oct 9
2MASS J05380107−0245379 SO 300 10.13±0.02 9.69±0.02 9.30±0.03 8.66±0.03 2004 Oct 9
2MASS J05380167−0225527 SO 302 11.88±0.02 11.83±0.02 11.80±0.03 11.83±0.03 2004 Oct 9
2MASS J05380421−0219057 SO 320 10.71±0.02 10.75±0.02 10.76±0.03 10.71±0.03 2004 Oct 9
sat 10.81±0.00 10.78±0.03 10.71±0.03 2007 Apr 3
2MASS J05380552−0235571 SO 327,S Ori J053805.5-023557 13.74±0.02 13.43±0.02 13.13±0.04 12.45±0.04 2004 Oct 9
13.72±0.02 13.42±0.02 13.07±0.03 12.47±0.03 2006 Sep 28
out 13.46±0.02 out 12.51±0.03 2007 Mar 31
2MASS J05380649−0228494 SO 338 9.70±0.02 9.66±0.02 9.66±0.03 9.68±0.03 2004 Oct 9
sat out 9.66±0.03 out 2006 Sep 28
sat out 9.65±0.03 out 2007 Apr 3
2MASS J05380674−0230227 SO 341 9.77±0.02 9.46±0.02 9.19±0.03 8.45±0.03 2004 Oct 9
sat out 9.26±0.03 out 2006 Sep 28
sat out 9.02±0.03 out 2007 Apr 3
2MASS J05380784−0231314 SO 352 9.62±0.02 9.61±0.02 9.57±0.03 9.59±0.03 2004 Oct 9
sat out 9.65±0.03 out 2006 Sep 28
sat sat out 9.58±0.03 2007 Mar 31/Apr 3
2MASS J05380826−0235562 SO 362 10.71±0.02 10.44±0.02 10.11±0.03 9.11±0.03 2004 Oct 9
sat sat 10.10±0.03 9.03±0.03 2006 Sep 28
out sat out 8.95±0.03 2007 Mar 31
2MASS J05380897−0220109 SO 366 12.08±0.02 12.05±0.02 12.03±0.03 12.04±0.03 2004 Oct 9
12.10±0.02 12.03±0.02 12.04±0.03 11.99±0.03 2007 Apr 3
2MASS J05380994−0251377 SO 374 10.70±0.02 10.37±0.02 10.13±0.03 9.50±0.03 2004 Oct 9
2MASS J05381012−0254506 SO 377 13.07±0.02 12.91±0.02 12.99±0.04 12.92±0.05 2004 Oct 9
IRAC J05381013−0236261 S Ori 70 18.38±0.14 17.04±0.09 · · · · · · 2004 Oct 9
18.76±0.06 17.20±0.03 17.01±0.20 16.62±0.51 2006 Sep 28
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out 17.44±0.10 out · · · 2007 Mar 31
2MASS J05381064−0232574 SO 379 10.51±0.02 10.54±0.02 10.48±0.03 10.46±0.03 2004 Oct 9
out sat out 10.48±0.03 2007 Mar 31
2MASS J05381175−0245012 SO 385 9.33±0.02 9.48±0.02 9.38±0.03 9.38±0.03 2004 Oct 9
out sat out 9.32±0.03 2006 Sep 28
sat out 9.41±0.03 out 2007 Mar 31
2MASS J05381223−0218124 SO 389 11.76±0.02 11.82±0.02 11.77±0.03 11.78±0.03 2004 Oct 9
2MASS J05381239−0219387 SO 392 13.91±0.02 13.55±0.02 13.38±0.04 12.73±0.04 2004 Oct 9
13.90±0.02 13.53±0.02 13.33±0.03 12.83±0.03 2007 Apr 3
IRAC J05381262−0221375 S Ori 67 18.38±0.15 · · · · · · · · · 2004 Oct 9
18.12±0.04 18.10±0.09 · · · · · · 2007 Apr 3
2MASS J05381279−0212266 · · · 12.92±0.02 out 12.29±0.03 out 2004 Oct 9
out 12.55±0.02 out 11.56±0.03 2007 Apr 3
2MASS J05381315−0245509 SO 396 10.06±0.02 9.67±0.02 9.46±0.03 8.90±0.03 2004 Oct 9
out sat out 8.87±0.03 2006 Sep 28
sat sat 9.44±0.03 8.79±0.03 2007 Mar 31/Apr 3
2MASS J05381319−0226088 SO 397 11.17±0.02 10.95±0.02 10.68±0.03 9.99±0.03 2004 Oct 9
sat out 10.75±0.03 out 2007 Apr 3
2MASS J05381330−0251329 SO 401 13.30±0.02 13.16±0.02 13.11±0.04 13.20±0.05 2004 Oct 9
IRAC J05381386−0235095 SO 406 14.24±0.02 13.65±0.02 12.89±0.04 12.16±0.04 2004 Oct 9
14.44±0.03 13.75±0.02 12.97±0.03 12.18±0.03 2006 Sep 28
out 13.71±0.02 out 12.18±0.03 2007 Mar 31
2MASS J05381412−0215597 SO 411,HD 294268 8.38±0.02 8.16±0.02 7.61±0.03 5.80±0.03 2004 Oct 9
2MASS J05381462−0240154 S Ori 47 15.18±0.06 15.26±0.06 14.94±0.10 15.02±0.18 2004 Oct 9
out 15.14±0.03 out 14.68±0.09 2006 Sep 28
15.06±0.02 15.12±0.02 14.95±0.04 14.97±0.07 2007 Mar 31/Apr 3
2MASS J05381610−0238049 SO 426,S Ori J053816.0-023805 12.37±0.02 12.27±0.02 12.27±0.03 12.28±0.03 2004 Oct 9
12.39±0.02 12.26±0.02 12.32±0.03 12.26±0.03 2006 Sep 28
12.39±0.02 12.27±0.02 12.32±0.03 12.24±0.03 2007 Mar 31
2MASS J05381698−0214463 · · · 12.98±0.02 out 12.82±0.03 out 2004 Oct 9
out 12.89±0.02 out 12.86±0.03 2007 Apr 3
2MASS J05381718−0222256 SO 432,S Ori 9 12.33±0.02 12.25±0.02 12.20±0.03 12.18±0.03 2004 Oct 9
12.33±0.02 12.24±0.02 12.17±0.03 12.20±0.03 2007 Apr 3
2MASS J05381741−0240242 S Ori 27 13.55±0.02 13.43±0.02 13.47±0.04 13.47±0.05 2004 Oct 9
out 13.46±0.02 out 13.54±0.04 2006 Sep 28
13.55±0.02 13.42±0.02 13.40±0.03 13.39±0.03 2007 Mar 31/Apr 3
2MASS J05381746−0209236 · · · 12.05±0.02 out 11.92±0.03 out 2004 Oct 9
2MASS J05381778−0240500 SO 435,S Ori J053817.8-024050 11.75±0.02 11.51±0.02 11.35±0.03 10.71±0.03 2004 Oct 9
out 11.53±0.02 out 10.71±0.03 2006 Sep 28
sat 11.50±0.02 11.31±0.03 10.71±0.03 2007 Mar 31/Apr 3
2MASS J05381800−0221103 SO 440 10.82±0.02 10.90±0.02 10.88±0.03 10.80±0.03 2004 Oct 9
sat 10.89±0.00 10.82±0.03 10.76±0.03 2007 Apr 3
2MASS J05381824−0248143 SO 444 11.63±0.02 11.59±0.02 11.54±0.03 11.32±0.03 2004 Oct 9
sat 11.63±0.00 11.57±0.03 11.56±0.03 2007 Mar 31/Apr 3
2MASS J05381834−0235385 SO 446,S Ori J053818.2-023539 13.87±0.02 13.78±0.02 13.84±0.05 13.93±0.08 2004 Oct 9
13.88±0.02 13.78±0.02 13.79±0.05 13.71±0.06 2006 Sep 28
out 13.78±0.02 out 13.70±0.06 2007 Mar 31
2MASS J05381886−0251388 SO 451 11.13±0.02 10.80±0.02 10.36±0.03 9.73±0.03 2004 Oct 9
2MASS J05381975−0236391 SO 457 sat sat 4.24±0.03 sat 2004 Oct 9
2MASS J05382021−0238016 SO 460,S Ori J053820.2-023802 11.31±0.02 11.26±0.02 11.21±0.03 11.25±0.03 2004 Oct 9
sat 11.26±0.02 11.27±0.03 11.17±0.04 2006 Sep 28
sat 11.23±0.02 11.26±0.03 11.20±0.03 2007 Mar 31
2MASS J05382050−0234089 SO 462,S Ori J053820.5-023409 11.03±0.02 10.64±0.02 10.14±0.03 9.00±0.03 2004 Oct 9
sat sat 10.06±0.03 8.91±0.03 2006 Sep 28
out sat out 8.90±0.03 2007 Mar 31
2MASS J05382088−0246132 SO 465,S Ori 31 13.83±0.02 13.67±0.02 13.55±0.04 13.69±0.06 2004 Oct 9
13.78±0.02 13.63±0.02 13.69±0.03 13.62±0.04 2007 Mar 31/Apr 3
2MASS J05382089−0251280 SO 466 13.47±0.02 13.34±0.02 13.28±0.04 13.43±0.06 2004 Oct 9
2MASS J05382119−0254110 SO 467 11.27±0.02 10.98±0.02 10.71±0.03 10.03±0.03 2004 Oct 9
sat out 10.58±0.03 out 2007 Apr 3
2MASS J05382138−0233363 SO 469,S Ori J053821.3-023336 14.00±0.02 13.87±0.02 13.80±0.06 13.82±0.07 2004 Oct 9
out 13.83±0.02 out 13.68±0.04 2007 Mar 31
2MASS J05382178−0221494 SO 475 10.09±0.02 10.18±0.02 10.14±0.03 10.11±0.03 2004 Oct 9
sat sat 10.10±0.03 10.10±0.03 2007 Apr 3
2MASS J05382307−0236493 SO 482 12.21±0.02 11.77±0.02 11.30±0.04 10.80±0.03 2004 Oct 9
2MASS J05382332−0244142 SO 484,S Ori J053823.3-024414 12.34±0.02 12.26±0.02 12.28±0.03 12.32±0.04 2004 Oct 9
out 12.23±0.02 out 12.19±0.03 2006 Sep 28
12.25±0.02 12.27±0.02 12.20±0.03 12.25±0.03 2007 Mar 31/Apr 3
2MASS J05382333−0225345 SO 485 11.91±0.02 11.58±0.02 11.23±0.03 10.54±0.03 2004 Oct 9
sat out 11.16±0.03 out 2007 Apr 3
2MASS J05382354−0241317 SO 489,S Ori J053823.6-024132 12.18±0.02 12.05±0.02 11.99±0.03 12.04±0.03 2004 Oct 9
out 12.05±0.02 out 12.03±0.03 2006 Sep 28
12.11±0.02 12.04±0.02 11.96±0.03 12.03±0.03 2007 Mar 31/Apr 3
2MASS J05382358−0220475 SO 490 11.98±0.02 11.64±0.02 11.25±0.03 10.42±0.03 2004 Oct 9
11.98±0.02 11.65±0.02 11.29±0.03 10.36±0.03 2007 Apr 3
IRAC J05382512−0248026 S Ori 53 15.91±0.03 15.76±0.03 · · · · · · 2004 Oct 9
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15.96±0.02 15.85±0.03 15.87±0.07 16.20±0.29 2007 Mar 31/Apr 3
2MASS J05382543−0242412 SO 500,S Ori J053825.4-024241 12.73±0.02 12.36±0.02 12.00±0.03 11.38±0.03 2004 Oct 9
12.75±0.02 12.31±0.02 11.98±0.03 11.44±0.03 2007 Mar 31/Apr 3
2MASS J05382549−0210228 · · · 10.79±0.02 out 10.83±0.03 out 2004 Oct 9
2MASS J05382557−0248370 S Ori 45 15.03±0.02 15.05±0.03 14.94±0.10 · · · 2004 Oct 9
15.17±0.06 15.10±0.06 14.98±0.07 14.85±0.09 2007 Mar 31/Apr 3
2MASS J05382568−0231216 SO 502,S Ori 18 13.39±0.02 13.35±0.02 13.30±0.04 13.32±0.06 2004 Oct 9
13.41±0.02 out 13.23±0.03 out 2007 Apr 3
IRAC J05382603−0223049 S Ori 65 17.05±0.07 16.67±0.08 · · · · · · 2004 Oct 9
17.07±0.06 16.83±0.06 17.19±0.21 16.12±0.40 2007 Apr 3
2MASS J05382623−0240413 SO 509,S Ori J053826.1-024041 13.54±0.02 13.44±0.02 13.46±0.04 13.45±0.06 2004 Oct 9
13.48±0.02 13.41±0.02 13.33±0.03 13.37±0.04 2007 Mar 31/Apr 3
2MASS J05382684−0238460 SO 514,S Ori J053826.8-023846 12.57±0.02 12.26±0.02 11.99±0.03 11.29±0.03 2004 Oct 9
out 12.23±0.02 out 11.32±0.03 2007 Apr 3
2MASS J05382725−0245096 SO 518 8.76±0.02 8.35±0.02 8.00±0.03 7.19±0.03 2004 Oct 9
2MASS J05382750−0235041 SO 520,S Ori J053827.4-023504 11.42±0.02 11.13±0.02 10.68±0.03 9.76±0.03 2004 Oct 9
2MASS J05382752−0243325 SO 521,HD 294273 10.07±0.02 10.03±0.02 10.05±0.03 10.07±0.03 2004 Oct 9
out sat out 10.09±0.03 2007 Apr 3
2MASS J05382774−0243009 SO 525 11.10±0.02 11.03±0.02 11.01±0.03 11.03±0.03 2004 Oct 9
out 11.07±0.02 out 11.05±0.03 2007 Apr 3
2MASS J05382896−0248473 SO 537,S Ori J053829.0-024847 13.09±0.02 12.80±0.02 12.49±0.03 11.94±0.03 2004 Oct 9
13.18±0.02 12.82±0.02 12.51±0.03 11.93±0.03 2007 Mar 31/Apr 3
2MASS J05382911−0236026 SO 539 11.53±0.02 11.53±0.02 11.47±0.03 11.48±0.03 2004 Oct 9
2MASS J05382915−0216156 SO 540 10.50±0.02 10.40±0.02 10.26±0.03 9.44±0.03 2004 Oct 9
out sat out 9.40±0.03 2007 Apr 3
2MASS J05382961−0225141 SO 545,S Ori 29 13.56±0.02 13.47±0.02 13.57±0.04 13.59±0.06 2004 Oct 9
2MASS J05383008−0221198 SO 550 11.27±0.02 11.33±0.02 11.32±0.03 11.29±0.03 2004 Oct 9
sat 11.33±0.00 11.31±0.03 11.26±0.03 2007 Apr 3
2MASS J05383098−0234038 SO 557 13.72±0.02 13.63±0.02 13.67±0.04 13.52±0.05 2004 Oct 9
13.72±0.02 out 13.62±0.03 out 2007 Apr 3
2MASS J05383138−0255032 SO 561,HD 294279 9.63±0.02 9.62±0.02 9.65±0.03 9.64±0.03 2004 Oct 9
sat out 9.61±0.03 out 2007 Apr 3
2MASS J05383141−0236338 SO 562 10.30±0.02 9.88±0.02 9.51±0.03 8.51±0.03 2004 Oct 9
sat out 9.57±0.03 out 2007 Apr 3
2MASS J05383157−0235148 SO 563 9.74±0.02 9.31±0.02 8.90±0.03 8.32±0.03 2004 Oct 9
sat out 8.94±0.03 out 2007 Apr 3
2MASS J05383160−0251268 SO 564 10.80±0.02 10.90±0.02 10.80±0.03 10.82±0.03 2004 Oct 9
IRAC J05383213−0232433 SO 566 11.98±0.02 11.83±0.02 11.51±0.03 10.54±0.03 2004 Oct 9
11.96±0.02 out 11.65±0.03 out 2007 Apr 3
2MASS J05383244−0229573 SO 568,S Ori 39 14.10±0.02 13.94±0.02 13.89±0.05 13.89±0.06 2004 Oct 9
14.07±0.02 13.96±0.02 13.93±0.03 14.00±0.05 2007 Apr 3
2MASS J05383284−0235392 SO 572 10.59±0.02 10.52±0.02 10.57±0.03 10.55±0.03 2004 Oct 9
sat out 10.50±0.03 out 2007 Apr 3
2MASS J05383302−0239279 SO 576 13.41±0.02 13.35±0.02 13.25±0.04 13.27±0.05 2004 Oct 9
out 13.26±0.02 out 13.19±0.04 2007 Apr 3
2MASS J05383318−0221038 S Ori 54 14.57±0.10 14.77±0.12 14.59±0.14 · · · 2004 Oct 9
14.82±0.12 14.78±0.12 14.77±0.13 14.50±0.40 2007 Apr 3
2MASS J05383335−0236176 SO 582 10.93±0.02 10.94±0.02 10.93±0.03 10.91±0.03 2004 Oct 9
sat out 10.86±0.03 out 2007 Apr 3
2MASS J05383368−0244141 SO 583 7.68±0.02 7.43±0.02 7.03±0.03 6.10±0.03 2004 Oct 9
2MASS J05383388−0245078 SO 585,S Ori J053833.9-024508 12.86±0.02 12.60±0.02 12.33±0.03 11.51±0.03 2004 Oct 9
12.85±0.02 12.52±0.02 12.32±0.03 11.57±0.03 2007 Apr 3
2MASS J05383405−0236375 SO 587 10.72±0.02 10.55±0.02 10.43±0.03 9.88±0.03 2004 Oct 9
sat out 10.37±0.03 out 2007 Apr 3
2MASS J05383422−0234160 SO 590 8.82±0.02 8.78±0.02 8.76±0.03 8.82±0.03 2004 Oct 9
sat out 8.82±0.03 out 2007 Apr 3
2MASS J05383431−0235000 SO 592 10.23±0.02 10.29±0.02 10.23±0.03 10.24±0.03 2004 Oct 9
sat out 10.22±0.03 out 2007 Apr 3
2MASS J05383460−0241087 SO 598,S Ori J053834.5-024109 11.78±0.02 11.60±0.02 11.48±0.03 10.91±0.03 2004 Oct 9
2MASS J05383479−0234158 SO 601 8.34±0.02 8.39±0.02 8.33±0.03 8.39±0.03 2004 Oct 9
2MASS J05383484−0232521 SO 602 9.13±0.02 9.18±0.02 9.08±0.03 9.11±0.03 2004 Oct 9
sat out 9.19±0.03 out 2007 Apr 3
2MASS J05383528−0233131 SO 606 12.73±0.02 12.60±0.02 12.55±0.04 12.56±0.04 2004 Oct 9
12.73±0.02 out 12.57±0.03 out 2007 Apr 3
2MASS J05383536−0225222 SO 609,S Ori 22 13.34±0.02 13.20±0.02 13.25±0.04 13.23±0.05 2004 Oct 9
13.29±0.02 13.17±0.02 13.23±0.03 13.22±0.04 2007 Apr 3
2MASS J05383546−0231516 SO 611 10.31±0.02 10.33±0.02 10.29±0.03 10.25±0.03 2004 Oct 9
2MASS J05383587−0230433 SO 616 10.32±0.02 10.30±0.02 10.24±0.03 10.23±0.03 2004 Oct 9
sat sat 10.15±0.03 10.23±0.03 2007 Apr 3
2MASS J05383587−0243512 SO 615 8.59±0.02 8.24±0.02 7.98±0.03 7.75±0.03 2004 Oct 9
2MASS J05383654−0233127 SO 620,HD 294271 8.21±0.02 8.23±0.02 8.20±0.03 8.28±0.03 2004 Oct 9
2MASS J05383669−0244136 SO 621,S Ori J053836.7-024414 11.37±0.02 11.29±0.02 11.27±0.03 11.25±0.03 2004 Oct 9
2MASS J05383687−0236432 SO 624 11.87±0.02 11.76±0.02 11.74±0.03 11.76±0.03 2004 Oct 9
11.86±0.02 out 11.71±0.03 out 2007 Apr 3
2MASS J05383745−0250236 SO 628 11.61±0.02 11.52±0.02 11.56±0.03 11.54±0.03 2004 Oct 9
sat out 11.44±0.03 11.53±0.03 2007 Apr 3
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2MASS J05383787−0220397 SO 631 14.13±0.02 14.02±0.02 14.04±0.05 14.41±0.09 2004 Oct 9
14.16±0.02 14.02±0.02 14.01±0.03 14.18±0.04 2007 Apr 3
2MASS J05383822−0236384 SO 637 10.21±0.02 10.14±0.02 10.16±0.03 10.13±0.03 2004 Oct 9
sat out 10.06±0.03 out 2007 Apr 3
2MASS J05383848−0234550 SO 638 8.98±0.02 9.06±0.02 8.86±0.03 8.77±0.03 2004 Oct 9
sat out 8.85±0.03 out 2007 Apr 3
2MASS J05383858−0241558 SO 641,S Ori J053838.6-024157 13.30±0.02 13.25±0.02 13.15±0.03 13.25±0.05 2004 Oct 9
2MASS J05383888−0228016 SO 644 14.10±0.02 14.02±0.02 14.02±0.04 14.01±0.09 2004 Oct 9
14.13±0.02 14.03±0.02 14.03±0.03 14.10±0.07 2007 Apr 3
2MASS J05383902−0245321 SO 646 11.18±0.02 10.84±0.02 10.48±0.03 9.93±0.03 2004 Oct 9
IRAC J05383916−0228052 S Ori 68 18.09±0.23 18.27±0.32 · · · · · · 2007 Apr 3
2MASS J05383922−0253084 SO 648 11.81±0.02 11.80±0.02 11.76±0.03 11.76±0.03 2004 Oct 9
11.78±0.02 out 11.75±0.03 out 2007 Apr 3
2MASS J05383972−0218376 SO 654 9.01±0.02 9.12±0.02 9.06±0.03 8.98±0.03 2004 Oct 9
out sat out 8.98±0.03 2007 Apr 3
2MASS J05383972−0240197 SO 655 12.54±0.02 12.46±0.02 12.50±0.03 12.50±0.04 2004 Oct 9
2MASS J05383976−0232203 SO 657 13.15±0.02 12.80±0.02 12.45±0.03 11.71±0.03 2004 Oct 9
13.23±0.02 out 12.46±0.03 out 2007 Apr 3
2MASS J05383981−0256462 · · · out 9.32±0.02 out 7.91±0.03 2004 Oct 9
sat out 8.79±0.03 out 2007 Apr 3
2MASS J05384008−0250370 SO 658 12.52±0.02 12.46±0.02 12.46±0.03 12.41±0.04 2004 Oct 9
2MASS J05384027−0230185 SO 662 9.81±0.02 9.41±0.02 8.89±0.03 8.09±0.03 2004 Oct 9
sat sat 8.84±0.03 8.07±0.03 2007 Apr 3
2MASS J05384053−0233275 SO 663 11.47±0.02 11.23±0.02 10.94±0.03 10.37±0.03 2004 Oct 9
sat out 11.01±0.03 out 2007 Apr 3
2MASS J05384129−0237225 SO 669 10.42±0.02 10.40±0.02 10.36±0.03 10.36±0.03 2004 Oct 9
sat out 10.29±0.03 out 2007 Apr 3
2MASS J05384135−0236444 SO 670 11.89±0.02 11.84±0.02 11.82±0.03 11.86±0.03 2004 Oct 9
11.89±0.02 out 11.75±0.03 out 2007 Apr 3
2MASS J05384143−0217016 SO 671 12.20±0.02 12.21±0.02 12.14±0.03 12.13±0.03 2004 Oct 9
2MASS J05384146−0235523 SO 673 12.35±0.02 12.07±0.02 11.48±0.04 10.89±0.03 2004 Oct 9
12.32±0.02 out 11.66±0.03 out 2007 Apr 3
2MASS J05384159−0230289 SO 674 11.66±0.02 11.53±0.02 11.31±0.03 10.57±0.03 2004 Oct 9
11.72±0.02 11.59±0.02 11.32±0.03 10.60±0.03 2007 Apr 3
2MASS J05384227−0237147 SO 682 10.41±0.02 10.22±0.02 9.83±0.03 9.20±0.03 2004 Oct 9
sat out 9.78±0.03 out 2007 Apr 3
2MASS J05384239−0236044 SO 683 12.56±0.02 12.27±0.02 11.77±0.04 10.84±0.04 2004 Oct 9
12.63±0.02 out 11.26±0.04 out 2007 Apr 3
2MASS J05384301−0236145 SO 687 10.06±0.02 9.86±0.02 9.59±0.03 8.91±0.03 2004 Oct 9
sat out 9.55±0.03 out 2007 Apr 3
2MASS J05384333−0232008 SO 689 11.06±0.02 10.97±0.02 10.96±0.03 10.96±0.03 2004 Oct 9
sat out 11.02±0.03 out 2007 Apr 3
2MASS J05384355−0233253 SO 691 10.53±0.02 10.52±0.02 10.44±0.03 10.47±0.03 2004 Oct 9
sat out 10.49±0.03 out 2007 Apr 3
2MASS J05384375−0252427 SO 692 11.80±0.02 11.73±0.02 11.67±0.03 11.69±0.03 2004 Oct 9
2MASS J05384386−0237068 SO 694 11.24±0.02 10.89±0.02 10.60±0.03 9.84±0.03 2004 Oct 9
sat out 10.76±0.03 out 2007 Apr 3
2MASS J05384411−0236062 σ Ori C 9.05±0.03 8.96±0.03 9.00±0.03 8.72±0.04 2004 Oct 9
sat out 8.92±0.03 out 2007 Apr 3
2MASS J05384423−0240197 SO 697 9.79±0.02 9.41±0.02 8.90±0.03 7.84±0.03 2004 Oct 9
2MASS J05384424−0232336 SO 696 9.89±0.02 9.86±0.02 9.80±0.03 9.79±0.03 2004 Oct 9
sat out 9.86±0.03 out 2007 Apr 3
2MASS J05384448−0240376 SO 700,S Ori J053844.4-024037 13.32±0.02 13.27±0.03 13.07±0.04 12.95±0.08 2004 Oct 9
2MASS J05384449−0240305 SO 701,S Ori J053844.4-024030 12.24±0.02 12.21±0.02 12.24±0.04 12.25±0.05 2004 Oct 9
IRAC J05384458−0255136 S Ori J053844.5-025512 17.11±0.06 16.95±0.09 · · · · · · 2004 Oct 9
2MASS J05384480−0233576 SO 706 9.20±0.02 9.25±0.02 9.17±0.03 9.15±0.03 2004 Oct 9
sat out 9.21±0.03 out 2007 Apr 3
2MASS J05384527−0237292 SO 707 11.43±0.02 11.12±0.02 10.79±0.03 10.34±0.03 2004 Oct 9
sat out 10.51±0.03 out 2007 Apr 3
2MASS J05384537−0241594 SO 710 10.52±0.02 10.26±0.02 9.96±0.03 8.94±0.03 2004 Oct 9
2MASS J05384561−0235588 σ Ori D 7.37±0.02 7.38±0.02 7.40±0.03 7.20±0.03 2004 Oct 9
2MASS J05384597−0245231 SO 714,S Ori J053845.9-024523 12.35±0.02 12.27±0.02 12.24±0.03 12.27±0.04 2004 Oct 9
2MASS J05384684−0236435 SO 721 12.01±0.02 11.95±0.02 11.90±0.03 11.94±0.03 2004 Oct 9
12.03±0.02 out 11.88±0.03 out 2007 Apr 3
2MASS J05384714−0257557 S Ori J053847.2-025756 out 12.62±0.02 out 11.56±0.03 2004 Oct 9
2MASS J05384718−0234368 SO 723 10.49±0.02 10.16±0.02 9.98±0.03 9.33±0.03 2004 Oct 9
sat out 9.79±0.03 out 2007 Apr 3
2MASS J05384719−0235405 SO 724,HD 37479 6.92±0.02 6.83±0.02 6.77±0.03 6.63±0.03 2004 Oct 9
2MASS J05384746−0235252 SO 726 10.19±0.02 9.92±0.02 9.56±0.03 8.68±0.03 2004 Oct 9
sat out 8.91±0.03 out 2007 Apr 3
2MASS J05384754−0227119 SO 728,S Ori J053847.5-022711 10.94±0.02 10.85±0.02 10.84±0.04 10.69±0.05 2004 Oct 9
sat 10.82±0.01 10.72±0.03 10.57±0.03 2007 Mar 30/Apr 3
2MASS J05384766−0230373 SO 730,S Ori 6 12.23±0.02 12.16±0.02 12.10±0.03 12.18±0.04 2004 Oct 9
12.21±0.02 12.12±0.02 12.07±0.03 12.11±0.03 2007 Mar 30/Apr 3
2MASS J05384791−0237192 SO 733 9.84±0.02 9.43±0.02 8.94±0.03 8.01±0.03 2004 Oct 9
sat out 9.19±0.03 out 2007 Apr 3
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2MASS J05384803−0227141 SO 736 8.62±0.02 8.33±0.02 8.03±0.03 7.51±0.03 2004 Oct 9
2MASS J05384809−0228536 SO 738,S Ori 15 12.98±0.02 12.70±0.02 12.37±0.03 11.56±0.03 2004 Oct 9
13.01±0.02 12.70±0.02 12.37±0.03 11.57±0.03 2007 Mar 30/Apr 3
2MASS J05384818−0244007 SO 739,S Ori J053848.1-024401 12.57±0.02 12.26±0.02 11.93±0.03 11.21±0.03 2004 Oct 9
2MASS J05384828−0236409 SO 740 10.85±0.02 10.81±0.02 10.82±0.03 10.78±0.03 2004 Oct 9
sat out 10.71±0.03 out 2007 Apr 3
2MASS J05384868−0236162 SO 742 11.00±0.02 11.03±0.02 11.02±0.03 10.99±0.03 2004 Oct 9
sat out 10.91±0.03 out 2007 Apr 3
2MASS J05384917−0238222 SO 747 10.33±0.02 10.28±0.02 10.21±0.03 10.25±0.03 2004 Oct 9
2MASS J05384921−0241251 SO 748 10.57±0.02 10.54±0.02 10.54±0.03 10.52±0.03 2004 Oct 9
2MASS J05384928−0223575 SO 750,S Ori J053849.2-022358 12.79±0.02 12.38±0.02 12.02±0.03 11.60±0.03 2004 Oct 9
out 12.44±0.02 out 11.69±0.03 2007 Mar 30
IRAC J05384959−0249332 S Ori J053849.5-024934 15.41±0.02 15.11±0.03 14.85±0.08 14.11±0.09 2004 Oct 9
2MASS J05384970−0234526 SO 754 11.64±0.02 11.38±0.02 11.15±0.03 10.58±0.03 2004 Oct 9
11.68±0.02 out 11.15±0.03 out 2007 Mar 30/Apr 3
2MASS J05384993−0241228 SO 757 11.49±0.02 11.57±0.02 11.55±0.03 11.53±0.03 2004 Oct 9
2MASS J05385003−0237354 SO 758 11.82±0.02 11.78±0.02 11.70±0.03 11.77±0.03 2004 Oct 9
11.84±0.02 out 11.66±0.03 out 2007 Apr 3
2MASS J05385038−0226477 SO 759 11.30±0.02 11.23±0.02 11.09±0.03 10.85±0.03 2004 Oct 9
sat 11.12±0.00 11.09±0.03 10.85±0.03 2007 Mar 30/Apr 3
2MASS J05385060−0242429 SO 762,S Ori J053850.6-024244 12.38±0.02 12.09±0.02 11.70±0.03 11.05±0.03 2004 Oct 9
2MASS J05385077−0236267 SO 765 11.91±0.02 11.85±0.02 11.86±0.03 11.81±0.03 2004 Oct 9
11.91±0.02 out 11.74±0.03 out 2007 Mar 30/Apr 3
2MASS J05385100−0249140 SO 767 13.80±0.02 13.72±0.02 13.56±0.04 13.76±0.06 2004 Oct 9
2MASS J05385145−0236205 SO 770 11.24±0.02 11.13±0.02 11.14±0.03 11.00±0.03 2004 Oct 9
sat out 11.03±0.03 out 2007 Mar 30/Apr 3
2MASS J05385173−0236033 SO 773 11.70±0.02 11.63±0.02 11.60±0.03 11.60±0.03 2004 Oct 9
sat out 11.54±0.03 out 2007 Mar 30/Apr 3
2MASS J05385200−0246436 SO 774 10.17±0.02 9.93±0.02 9.57±0.03 8.45±0.03 2004 Oct 9
2MASS J05385317−0243528 SO 785 11.11±0.02 11.01±0.02 10.98±0.03 11.00±0.03 2004 Oct 9
2MASS J05385337−0233229 SO 787 9.58±0.02 9.53±0.02 9.49±0.03 9.51±0.03 2004 Oct 9
sat sat 9.56±0.03 9.59±0.03 2007 Apr 3
2MASS J05385410−0249297 SO 791 10.12±0.02 10.13±0.02 9.98±0.03 10.13±0.03 2004 Oct 9
2MASS J05385434−0240029 SO 795 13.07±0.02 13.01±0.02 12.94±0.04 12.96±0.04 2004 Oct 9
2MASS J05385492−0228583 SO 797 12.62±0.02 12.53±0.02 12.47±0.03 12.53±0.04 2004 Oct 9
12.61±0.02 12.52±0.02 12.52±0.03 12.56±0.04 2007 Mar 30/Apr 3
2MASS J05385492−0240337 SO 798,S Ori J053854.9-024034 13.73±0.02 13.43±0.02 12.97±0.04 12.55±0.04 2004 Oct 9
2MASS J05385542−0241208 SO 802,S Ori J053855.4-024121 12.95±0.02 12.54±0.02 12.15±0.03 11.30±0.03 2004 Oct 9
13.03±0.02 out 12.30±0.03 out 2007 Apr 3
2MASS J05385831−0216101 SO 818 10.46±0.02 10.37±0.02 10.17±0.03 10.09±0.03 2004 Oct 9
out sat out 10.28±0.03 2007 Apr 3
IRAC J05385857−0252265 S Ori J053858.6-025228 16.22±0.03 15.89±0.04 · · · · · · 2004 Oct 9
2MASS J05385911−0247133 SO 823 9.13±0.02 8.55±0.02 8.22±0.03 7.94±0.03 2004 Oct 9
2MASS J05385922−0233514 SO 827 10.89±0.02 10.45±0.02 10.10±0.03 9.29±0.03 2004 Oct 9
sat out 9.97±0.03 out 2007 Mar 30/Apr 3
2MASS J05385955−0245080 · · · 10.83±0.02 10.84±0.02 10.85±0.03 10.85±0.03 2004 Oct 9
sat out 10.78±0.03 out 2007 Apr 3
IRAC J05390030−0237060 S Ori 71 15.23±0.02 14.95±0.03 14.67±0.08 13.79±0.07 2004 Oct 9
15.15±0.02 14.79±0.02 14.47±0.03 13.71±0.04 2007 Mar 30/Apr 3
IRAC J05390079−0221418 S Ori 56 16.09±0.03 15.82±0.03 · · · · · · 2004 Oct 9
16.15±0.02 15.81±0.02 15.47±0.06 14.95±0.10 2007 Mar 30/Apr 3
2MASS J05390115−0236388 SO 841 12.46±0.02 12.35±0.02 12.45±0.03 12.31±0.03 2004 Oct 9
12.39±0.02 12.32±0.02 12.31±0.03 12.33±0.03 2007 Mar 30/Apr 3
2MASS J05390136−0218274 SO 844 8.93±0.02 8.52±0.02 8.20±0.03 7.55±0.03 2004 Oct 9
2MASS J05390149−0238564 SO 847,HD 37525 8.07±0.02 8.06±0.02 8.04±0.03 8.07±0.03 2004 Oct 9
sat sat sat 8.14±0.03 2007 Mar 30/Apr 3
2MASS J05390193−0235029 SO 848,S Ori J053902.1-023501 11.53±0.02 11.06±0.02 10.60±0.03 9.85±0.03 2004 Oct 9
sat 10.98±0.02 10.58±0.03 9.88±0.03 2007 Mar 30/Apr 3
2MASS J05390276−0229558 SO 855 11.47±0.02 11.38±0.02 11.36±0.03 11.38±0.03 2004 Oct 9
sat 11.43±0.00 11.39±0.03 11.41±0.03 2007 Mar 30/Apr 3
2MASS J05390297−0241272 SO 859 10.31±0.02 9.94±0.02 9.70±0.03 9.14±0.03 2004 Oct 9
sat out 9.81±0.03 out 2007 Apr 3
IRAC J05390321−0230200 S Ori 51 15.41±0.02 15.24±0.03 15.10±0.11 · · · 2004 Oct 9
15.40±0.02 15.29±0.02 15.19±0.04 15.26±0.07 2007 Mar 30/Apr 3
2MASS J05390357−0246269 SO 865 11.49±0.02 11.22±0.02 10.90±0.03 10.15±0.03 2004 Oct 9
sat out 10.81±0.03 out 2007 Apr 3
IRAC J05390360−0225366 S Ori 58 16.48±0.05 16.22±0.05 · · · · · · 2004 Oct 9
16.48±0.03 16.19±0.03 15.78±0.06 15.73±0.20 2007 Mar 30/Apr 3
2MASS J05390387−0220081 SO 866 12.42±0.02 12.06±0.02 11.66±0.03 10.96±0.03 2004 Oct 9
12.41±0.02 12.05±0.02 11.73±0.03 10.94±0.03 2007 Mar 30/Apr 3
2MASS J05390443−0252309 SO 869 10.69±0.02 10.69±0.02 10.62±0.03 10.63±0.03 2004 Oct 9
2MASS J05390449−0238353 SO 870,S Ori 17 13.45±0.02 13.34±0.02 13.26±0.04 13.21±0.05 2004 Oct 9
13.45±0.02 13.36±0.02 13.27±0.03 13.34±0.03 2007 Mar 30/Apr 3
2MASS J05390458−0241493 SO 871 10.99±0.02 10.65±0.02 10.27±0.03 9.59±0.03 2004 Oct 9
sat out 10.32±0.03 out 2007 Apr 3
2MASS J05390524−0233005 SO 877 12.21±0.02 12.13±0.02 12.12±0.03 12.16±0.03 2004 Oct 9
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12.21±0.02 12.17±0.02 12.13±0.03 12.19±0.03 2007 Apr 3
2MASS J05390540−0232303 SO 879 10.57±0.02 10.63±0.02 10.59±0.03 10.56±0.03 2004 Oct 9
sat sat 10.53±0.03 10.55±0.03 2007 Mar 30/Apr 3
2MASS J05390756−0212145 · · · 13.07±0.02 out 12.47±0.03 out 2004 Oct 9
out 12.73±0.02 out 11.84±0.03 2007 Apr 3
2MASS J05390759−0228234 SO 896 11.73±0.02 11.70±0.02 11.67±0.03 11.69±0.03 2004 Oct 9
11.76±0.02 11.69±0.02 11.68±0.03 11.68±0.03 2007 Mar 30/Apr 3
2MASS J05390760−0232391 SO 897 9.77±0.02 9.63±0.02 9.59±0.03 9.34±0.03 2004 Oct 9
sat sat 9.68±0.03 9.40±0.03 2007 Apr 3
2MASS J05390758−0229055 SO 895,S Ori 20 13.56±0.02 13.53±0.02 13.35±0.04 13.62±0.07 2004 Oct 9
13.60±0.02 13.52±0.02 13.48±0.03 13.52±0.04 2007 Mar 30/Apr 3
2MASS J05390808−0228447 SO 901,S Ori 8 12.91±0.02 12.78±0.02 12.61±0.03 12.56±0.04 2004 Oct 9
12.79±0.02 12.56±0.02 12.31±0.03 12.09±0.03 2007 Mar 30/Apr 3
2MASS J05390821−0232284 SO 902,S Ori 7 12.59±0.02 12.52±0.02 12.58±0.03 12.67±0.04 2004 Oct 9
12.61±0.02 12.52±0.02 12.48±0.03 12.51±0.03 2007 Apr 3
2MASS J05390853−0251465 SO 905 10.82±0.02 10.73±0.02 10.65±0.03 10.37±0.03 2004 Oct 9
2MASS J05390878−0231115 SO 908 11.05±0.02 10.88±0.02 10.82±0.03 10.38±0.03 2004 Oct 9
sat 10.94±0.00 10.78±0.03 10.35±0.03 2007 Mar 30/Apr 3
2MASS J05390893−0257049 · · · out 12.05±0.02 · · · 12.01±0.03 2004 Oct 9
2MASS J05390894−0239579 SO 911,S Ori 25 13.28±0.05 13.21±0.06 13.23±0.07 13.01±0.07 2004 Oct 9
13.33±0.06 13.18±0.05 13.05±0.06 13.20±0.07 2007 Apr 3
2MASS J05390921−0256347 SO 913,HD 37545 9.33±0.02 9.34±0.02 9.30±0.03 9.29±0.03 2004 Oct 9
2MASS J05390928−0219130 SO 914 11.57±0.02 11.51±0.02 11.49±0.03 11.52±0.03 2004 Oct 9
sat 11.52±0.00 11.52±0.03 11.51±0.03 2007 Apr 3
2MASS J05391001−0228116 SO 917,S Ori J053909.9-022814 13.40±0.02 13.38±0.02 13.38±0.04 13.22±0.06 2004 Oct 9
13.43±0.02 13.31±0.02 13.32±0.03 13.35±0.04 2007 Apr 3
2MASS J05391003−0242425 SO 918 11.79±0.02 11.89±0.02 11.84±0.03 11.83±0.03 2004 Oct 9
11.83±0.02 out 11.86±0.03 out 2007 Apr 3
IRAC J05391081−0237146 S Ori 50 15.64±0.03 15.33±0.03 · · · · · · 2004 Oct 9
15.67±0.02 15.57±0.02 15.37±0.04 16.56±0.41 2007 Mar 30/Apr 3
2MASS J05391120−0225490 SO 924 10.39±0.02 10.41±0.02 10.36±0.03 10.40±0.03 2004 Oct 9
sat sat 10.36±0.03 10.38±0.03 2007 Apr 3
2MASS J05391139−0233327 SO 925,S Ori J053911.4-023333 13.22±0.02 13.13±0.02 13.03±0.03 13.01±0.04 2004 Oct 9
13.21±0.02 out 13.03±0.03 out 2007 Mar 30/Apr 3
2MASS J05391151−0231065 SO 927 9.65±0.02 9.06±0.02 8.35±0.03 7.21±0.03 2004 Oct 9
sat sat 9.51±0.03 8.48±0.03 2007 Apr 3
2MASS J05391163−0236028 SO 929 10.61±0.02 10.58±0.02 10.57±0.03 10.54±0.03 2004 Oct 9
sat sat 10.51±0.03 10.48±0.03 2007 Mar 30/Apr 3
2MASS J05391183−0227409 SO 931,S Ori 1 12.52±0.02 12.39±0.02 12.40±0.03 12.31±0.04 2004 Oct 9
12.41±0.02 12.32±0.02 12.32±0.03 12.31±0.03 2007 Apr 3
2MASS J05391232−0230064 SO 933 11.37±0.02 11.28±0.02 11.23±0.03 11.25±0.03 2004 Oct 9
sat 11.27±0.00 11.22±0.03 11.28±0.03 2007 Apr 3
2MASS J05391289−0224537 S Ori J053912.8-022453 15.04±0.02 14.94±0.03 14.73±0.08 · · · 2004 Oct 9
15.06±0.02 14.90±0.02 14.73±0.04 14.35±0.08 2007 Apr 3
2MASS J05391308−0237509 SO 936,S Ori 30 13.84±0.02 13.53±0.02 13.32±0.04 12.62±0.04 2004 Oct 9
13.79±0.02 13.49±0.02 13.21±0.03 12.63±0.03 2007 Mar 30/Apr 3
2MASS J05391346−0237391 SO 940 12.21±0.02 12.10±0.02 12.12±0.03 12.07±0.03 2004 Oct 9
12.20±0.02 12.09±0.02 12.06±0.03 12.11±0.03 2007 Mar 30/Apr 3
2MASS J05391447−0228333 SO 946,S Ori J053914.5-022834 12.16±0.02 12.06±0.02 12.05±0.03 12.06±0.03 2004 Oct 9
12.16±0.02 12.07±0.02 12.04±0.03 12.00±0.03 2007 Apr 3
2MASS J05391453−0219367 SO 947 11.07±0.02 11.05±0.02 11.02±0.03 11.01±0.03 2004 Oct 9
out 11.00±0.02 out 11.02±0.03 2007 Apr 3
2MASS J05391483−0244415 SO 951 11.43±0.02 11.46±0.02 11.40±0.03 11.45±0.03 2004 Oct 9
sat out 11.37±0.03 out 2007 Apr 3
2MASS J05391506−0231376 SO 956,HD 37564 7.74±0.02 7.63±0.02 7.59±0.03 7.44±0.03 2004 Oct 9
2MASS J05391510−0240475 SO 957,S Ori 16 13.29±0.02 13.22±0.02 13.14±0.04 13.19±0.06 2004 Oct 9
out out 13.14±0.03 out 2007 Apr 3
2MASS J05391525−0221507 SO 959,S Ori 38 13.81±0.02 13.47±0.02 13.08±0.04 12.70±0.04 2004 Oct 9
out 13.39±0.02 out 12.56±0.03 2007 Apr 3
2MASS J05391582−0236507 SO 967 11.55±0.02 11.29±0.02 11.10±0.03 10.68±0.03 2004 Oct 9
sat 11.15±0.00 10.88±0.03 10.50±0.03 2007 Apr 3
2MASS J05391659−0222242 SO 972 9.75±0.02 9.84±0.02 9.79±0.03 9.76±0.03 2004 Oct 9
out sat out 9.72±0.03 2007 Apr 3
2MASS J05391699−0241171 SO 976 13.09±0.02 13.04±0.02 13.02±0.04 13.02±0.05 2004 Oct 9
13.09±0.02 out 13.04±0.03 out 2007 Apr 3
2MASS J05391717−0225433 SO 978 11.77±0.02 11.70±0.02 11.64±0.03 11.65±0.03 2004 Oct 9
IRAC J05391803−0228547 S Ori 69 18.53±0.12 · · · · · · · · · 2004 Oct 9
17.98±0.04 17.66±0.05 · · · · · · 2007 Apr 3
2MASS J05391807−0229284 SO 981 10.05±0.02 10.04±0.02 9.99±0.03 10.01±0.03 2004 Oct 9
sat sat 10.01±0.03 10.01±0.03 2007 Apr 3
2MASS J05391813−0252563 S Ori J053918.1-025257 14.53±0.02 14.26±0.02 13.83±0.05 13.42±0.06 2004 Oct 9
2MASS J05391883−0230531 SO 984 9.87±0.02 9.55±0.02 9.29±0.03 8.53±0.03 2004 Oct 9
sat sat sat 8.14±0.00 2007 Apr 3
2MASS J05392023−0238258 SO 999,S Ori 5 12.39±0.02 12.29±0.02 12.26±0.03 12.26±0.04 2004 Oct 9
12.39±0.02 out 12.05±0.03 out 2007 Apr 3
2MASS J05392044−0227368 SO 1000,S Ori J053920.5-022737 10.99±0.02 10.93±0.02 10.90±0.03 10.90±0.03 2004 Oct 9
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sat 10.96±0.00 10.93±0.03 10.90±0.03 2007 Apr 3
2MASS J05392097−0230334 SO 1005,S Ori 3 12.09±0.02 11.93±0.02 11.92±0.03 11.88±0.03 2004 Oct 9
12.06±0.02 11.98±0.02 11.89±0.03 11.89±0.03 2007 Apr 3
2MASS J05392174−0244038 SO 1009 10.13±0.02 10.12±0.02 10.07±0.03 10.10±0.03 2004 Oct 9
2MASS J05392224−0245524 SO 1013,S Ori J053922.2-024552 14.11±0.02 14.05±0.02 13.93±0.05 14.11±0.09 2004 Oct 9
2MASS J05392286−0233330 SO 1017 11.66±0.02 11.65±0.02 11.58±0.03 11.62±0.03 2004 Oct 9
11.75±0.02 out 11.64±0.03 out 2007 Apr 3
2MASS J05392319−0246557 SO 1019,S Ori 28 13.96±0.02 13.87±0.02 13.80±0.05 13.94±0.07 2004 Oct 9
2MASS J05392341−0240575 S Ori 42 14.76±0.02 14.41±0.02 14.24±0.06 13.43±0.06 2004 Oct 9
2MASS J05392435−0234013 SO 1027 11.79±0.02 11.83±0.02 11.76±0.03 11.78±0.03 2004 Oct 9
11.87±0.02 out 11.78±0.03 out 2007 Apr 3
2MASS J05392456−0220441 SO 1030 10.47±0.02 10.49±0.02 10.37±0.03 10.41±0.03 2004 Oct 9
out sat out 10.37±0.03 2007 Apr 3
2MASS J05392519−0238220 SO 1036 9.13±0.02 8.83±0.02 8.56±0.03 7.97±0.03 2004 Oct 9
sat out 8.75±0.03 out 2007 Apr 3
2MASS J05392524−0227479 SO 1037 14.29±0.02 14.25±0.02 14.41±0.06 14.16±0.10 2004 Oct 9
14.31±0.02 14.20±0.02 14.26±0.03 14.41±0.07 2007 Apr 3
2MASS J05392561−0234042 SO 1043 11.96±0.02 11.85±0.02 11.83±0.03 11.85±0.03 2004 Oct 9
11.96±0.02 out 11.86±0.03 out 2007 Apr 3
2MASS J05392560−0238436 HH 446 12.88±0.02 12.14±0.02 11.24±0.03 9.81±0.03 2004 Oct 9
2MASS J05392633−0228376 SO 1050,S Ori 2 12.18±0.02 11.94±0.02 11.70±0.03 10.85±0.03 2004 Oct 9
12.12±0.02 11.86±0.02 11.65±0.03 10.99±0.03 2007 Apr 3
2MASS J05392639−0215034 Haro 5-22 9.27±0.02 out 8.38±0.03 out 2004 Oct 9
2MASS J05392647−0226154 SO 1052 12.30±0.02 12.24±0.02 12.24±0.03 12.18±0.03 2004 Oct 9
12.30±0.02 12.25±0.02 12.21±0.03 12.17±0.03 2007 Mar 30/Apr 3
2MASS J05392650−0252152 SO 1053 11.84±0.02 11.75±0.02 11.76±0.03 11.75±0.03 2004 Oct 9
2MASS J05392677−0242583 SO 1057 11.85±0.02 11.77±0.02 11.62±0.03 11.18±0.03 2004 Oct 9
2MASS J05392680−0219247 SO 1058 10.99±0.02 10.98±0.02 10.99±0.03 10.96±0.03 2004 Oct 9
2MASS J05392685−0236561 SO 1059,S Ori 36 13.76±0.02 13.49±0.02 13.11±0.04 12.46±0.04 2004 Oct 9
13.79±0.02 out 13.13±0.03 out 2007 Apr 3
2MASS J05392883−0217513 SO 1071 11.43±0.02 11.44±0.02 11.38±0.03 11.40±0.03 2004 Oct 9
2MASS J05392935−0227209 SO 1075 10.75±0.02 10.20±0.02 9.66±0.03 8.82±0.03 2004 Oct 9
sat sat 9.32±0.03 8.50±0.03 2007 Apr 3
IRAC J05392937−0246364 S Ori J053929.4-024636 15.49±0.06 15.54±0.07 · · · · · · 2004 Oct 9
2MASS J05393132−0248528 SO 1083 12.43±0.02 12.36±0.02 12.30±0.03 12.42±0.04 2004 Oct 9
2MASS J05393234−0227571 SO 1092 10.20±0.02 10.27±0.02 10.23±0.03 10.21±0.03 2004 Oct 9
sat sat 10.26±0.03 10.13±0.03 2007 Mar 30
IRAC J05393242−0252199 S Ori J053932.4-025220 16.63±0.12 16.62±0.12 · · · · · · 2004 Oct 9
2MASS J05393256−0239440 SO 1094 9.78±0.02 9.75±0.02 9.70±0.03 9.68±0.03 2004 Oct 9
2MASS J05393291−0247492 SO 1097 10.74±0.02 10.74±0.02 10.72±0.03 10.71±0.03 2004 Oct 9
2MASS J05393378−0220398 SO 1104 11.30±0.02 11.32±0.02 11.23±0.03 11.10±0.03 2004 Oct 9
2MASS J05393432−0238468 SO 1108,S Ori 21 13.40±0.02 13.25±0.02 13.29±0.04 13.17±0.05 2004 Oct 9
13.38±0.02 out 13.19±0.03 out 2007 Mar 30
2MASS J05393511−0247299 SO 1113 10.76±0.02 10.81±0.02 10.80±0.03 10.76±0.03 2004 Oct 9
2MASS J05393654−0242171 SO 1123 7.89±0.02 7.90±0.02 7.89±0.03 7.87±0.03 2004 Oct 9
2MASS J05393685−0250247 SO 1129 8.71±0.02 8.79±0.02 8.69±0.03 8.66±0.03 2004 Oct 9
2MASS J05393729−0226567 SO 1133 10.65±0.02 10.64±0.02 10.61±0.03 10.60±0.03 2004 Oct 9
out sat out 10.62±0.03 2007 Mar 30
IRAC J05393752−0230418 S Ori 60 16.55±0.04 16.44±0.08 · · · · · · 2004 Oct 9
16.64±0.02 16.38±0.03 15.89±0.07 15.03±0.10 2007 Mar 30
2MASS J05393759−0244304 SO 1135,S Ori 14 12.99±0.02 12.90±0.02 12.87±0.04 12.92±0.04 2004 Oct 9
2MASS J05393778−0228443 SO 1137 10.42±0.02 10.39±0.02 10.39±0.03 10.36±0.03 2004 Oct 9
sat sat 10.39±0.03 10.34±0.03 2007 Mar 30
2MASS J05393931−0232252 SO 1151,S Ori 4 12.24±0.02 12.12±0.02 12.14±0.03 12.18±0.04 2004 Oct 9
12.19±0.02 12.12±0.02 12.03±0.03 12.11±0.03 2007 Mar 30
2MASS J05393938−0217045 SO 1152 9.32±0.02 8.96±0.02 8.61±0.03 8.17±0.03 2004 Oct 9
2MASS J05393982−0231217 SO 1153,HH 444 8.68±0.02 8.06±0.02 7.55±0.03 6.49±0.03 2004 Oct 9
2MASS J05393982−0233159 SO 1154,HH 445 8.80±0.02 8.38±0.02 8.11±0.03 7.55±0.03 2004 Oct 9
2MASS J05393998−0243097 SO 1155 8.85±0.02 8.55±0.02 8.22±0.03 7.33±0.03 2004 Oct 9
2MASS J05394017−0220480 SO 1156 9.93±0.02 9.69±0.02 9.56±0.03 8.95±0.03 2004 Oct 9
2MASS J05394057−0225468 SO 1163,HD 294299 9.99±0.02 9.91±0.02 9.91±0.03 9.96±0.03 2004 Oct 9
out sat out 10.01±0.03 2007 Mar 30
2MASS J05394057−0239123 SO 1162 14.15±0.02 14.01±0.02 14.01±0.05 14.05±0.08 2004 Oct 9
14.09±0.02 out 13.93±0.03 out 2007 Mar 30
2MASS J05394097−0216243 · · · 11.05±0.02 out 10.33±0.03 out 2004 Oct 9
IRAC J05394206−0230316 S Ori 62 17.05±0.06 16.80±0.11 · · · · · · 2004 Oct 9
16.97±0.03 16.78±0.04 16.89±0.16 16.99±0.48 2007 Mar 30
2MASS J05394299−0213333 · · · 12.71±0.02 out 12.65±0.03 out 2004 Oct 9
2MASS J05394318−0232433 SO 1182,S Ori J053943.2-023243 11.12±0.02 10.79±0.02 10.51±0.03 9.89±0.03 2004 Oct 9
sat sat 10.21±0.03 9.79±0.03 2007 Mar 30
2MASS J05394354−0246275 SO 1186 12.31±0.02 12.33±0.02 12.28±0.03 12.29±0.04 2004 Oct 9
2MASS J05394358−0247318 SO 1188,S Ori 32 13.88±0.02 13.91±0.02 13.78±0.05 13.70±0.07 2004 Oct 9
2MASS J05394411−0231092 SO 1189 10.26±0.02 10.28±0.02 10.24±0.03 10.21±0.03 2004 Oct 9
sat sat 10.25±0.03 10.23±0.03 2007 Mar 30
2MASS J05394433−0233027 SO 1191,S Ori 11 13.03±0.02 12.97±0.02 12.99±0.04 12.95±0.05 2004 Oct 9
13.08±0.02 12.99±0.02 12.78±0.03 13.04±0.04 2007 Mar 30
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TABLE 1 — Continued
IDa Nameb [3.6] [4.5] [5.8] [8.0] Date
2MASS J05394450−0224432 SO 1193,S Ori 10 12.64±0.02 12.37±0.02 12.05±0.03 11.31±0.03 2004 Oct 9
out 12.35±0.02 out 11.33±0.03 2007 Mar 30
IRAC J05394456−0259589 S Ori J053944.5-025959 out 16.40±0.04 out · · · 2004 Oct 9
2MASS J05394619−0240320 SO 1204,HD 37633 8.80±0.02 8.86±0.02 8.81±0.03 8.85±0.03 2004 Oct 9
2MASS J05394645−0224230 S Ori J053946.5-022423 15.22±0.02 14.96±0.03 14.73±0.08 14.23±0.09 2004 Oct 9
out 15.01±0.02 out 14.14±0.04 2007 Mar 30
2MASS J05394661−0226313 SO 1207,S Ori J053946.6-022631 11.78±0.02 11.65±0.02 11.66±0.03 11.70±0.03 2004 Oct 9
out 11.65±0.02 out 11.72±0.03 2007 Mar 30
2MASS J05394741−0226162 SO 1215 9.20±0.02 9.23±0.02 9.20±0.03 9.16±0.03 2004 Oct 9
out sat out 9.21±0.03 2007 Mar 30
2MASS J05394770−0236230 SO 1216 12.32±0.02 12.21±0.02 12.20±0.03 12.27±0.03 2004 Oct 9
12.29±0.02 out 12.21±0.03 out 2007 Mar 30
2MASS J05394784−0232248 SO 1217 10.01±0.02 9.98±0.02 9.94±0.03 9.96±0.03 2004 Oct 9
sat sat 9.87±0.03 9.95±0.03 2007 Mar 30
2MASS J05394799−0240320 SO 1219 11.26±0.02 11.29±0.02 11.18±0.03 11.20±0.03 2004 Oct 9
2MASS J05394806−0245571 SO 1220,S Ori J053948.1-024557 11.83±0.02 11.76±0.02 11.71±0.03 11.80±0.03 2004 Oct 9
2MASS J05394891−0229110 SO 1224 11.98±0.02 11.93±0.02 11.93±0.03 11.87±0.03 2004 Oct 9
12.01±0.02 11.91±0.02 11.93±0.03 11.89±0.03 2007 Mar 30
2MASS J05394943−0217322 SO 1229 10.74±0.02 10.82±0.02 10.74±0.03 10.78±0.03 2004 Oct 9
2MASS J05394944−0223459 SO 1230,S Ori J053949.3-022346 12.09±0.02 11.88±0.02 11.61±0.03 11.02±0.03 2004 Oct 9
IRAC J05394953−0231297 S Ori J053949.5-023130 16.63±0.07 16.52±0.07 · · · · · · 2004 Oct 9
16.59±0.06 16.43±0.06 16.31±0.14 · · · 2007 Mar 30
2MASS J05395038−0243307 SO 1235 10.60±0.02 10.57±0.02 10.62±0.03 10.59±0.03 2004 Oct 9
2MASS J05395056−0234137 SO 1238,S Ori J053950.6-023414 12.48±0.02 12.45±0.02 12.38±0.03 12.41±0.04 2004 Oct 9
12.60±0.02 out 12.43±0.03 out 2007 Mar 30
2MASS J05395118−0222461 SO 1246 12.05±0.02 12.11±0.02 11.99±0.03 11.98±0.04 2004 Oct 9
2MASS J05395172−0222472 SO 1248,S Ori J053951.7-022247 11.20±0.02 10.78±0.02 10.34±0.03 9.58±0.03 2004 Oct 9
2MASS J05395248−0232023 SO 1250 10.55±0.02 10.50±0.02 10.49±0.03 10.48±0.03 2004 Oct 9
sat sat 10.40±0.03 10.48±0.03 2007 Mar 30
2MASS J05395253−0243223 SO 1251 9.55±0.02 9.61±0.02 9.55±0.03 9.52±0.03 2004 Oct 9
2MASS J05395313−0243083 SO 1256 10.16±0.02 10.14±0.02 10.17±0.03 10.13±0.03 2004 Oct 9
2MASS J05395362−0233426 SO 1260 10.76±0.02 10.38±0.02 10.11±0.03 9.23±0.03 2004 Oct 9
2MASS J05395421−0227326 SO 1266,S Ori J053954.2-022733 12.18±0.02 11.86±0.02 11.41±0.03 10.04±0.03 2004 Oct 9
2MASS J05395428−0224385 SO 1267 9.60±0.02 9.41±0.02 9.35±0.03 8.81±0.03 2004 Oct 9
2MASS J05395433−0237189 SO 1268,S Ori J053954.3-023719 13.44±0.02 13.29±0.02 13.40±0.04 13.36±0.05 2004 Oct 9
13.40±0.02 out 13.21±0.03 out 2007 Mar 30
2MASS J05395437−0244476 SO 1269 9.16±0.02 9.22±0.02 9.13±0.03 9.13±0.03 2004 Oct 9
2MASS J05395465−0246341 SO 1274 9.19±0.02 8.88±0.02 8.56±0.03 7.66±0.03 2004 Oct 9
2MASS J05395484−0219299 SO 1275 11.22±0.02 11.22±0.02 11.22±0.03 11.17±0.03 2004 Oct 9
2MASS J05395594−0220366 SO 1282 11.13±0.02 11.12±0.02 11.02±0.03 11.01±0.03 2004 Oct 9
2MASS J05395645−0238034 SO 1285,S Ori J053956.4-023804 11.95±0.02 11.62±0.02 11.28±0.03 10.54±0.03 2004 Oct 9
IRAC J05395682−0253146 S Ori J053956.8-025315 16.47±0.04 16.45±0.10 · · · · · · 2004 Oct 9
2MASS J05395753−0232120 SO 1295,S Ori J053957.5-023212 12.10±0.02 12.03±0.02 12.01±0.03 11.95±0.03 2004 Oct 9
2MASS J05395761−0247359 SO 1296 12.21±0.02 12.23±0.02 12.21±0.03 12.19±0.03 2004 Oct 9
2MASS J05395798−0248006 SO 1299 11.29±0.02 11.29±0.02 11.26±0.03 11.27±0.03 2004 Oct 9
2MASS J05395825−0226188 SO 1301,S Ori J053958.2-022619 11.63±0.02 11.53±0.02 11.54±0.03 11.54±0.03 2004 Oct 9
2MASS J05395930−0222543 SO 1307,HD 294298 8.69±0.02 8.68±0.02 8.65±0.03 8.66±0.03 2004 Oct 9
2MASS J05400014−0251594 SO 1316,S Ori J054000.2-025159 12.80±0.02 12.73±0.02 12.73±0.03 12.65±0.04 2004 Oct 9
2MASS J05400101−0219597 SO 1323 11.94±0.02 11.79±0.02 11.84±0.03 11.59±0.03 2004 Oct 9
2MASS J05400195−0221325 SO 1327,S Ori J054001.8-022133 10.65±0.02 10.36±0.02 10.20±0.03 9.69±0.03 2004 Oct 9
2MASS J05400338−0229014 SO 1337 10.72±0.02 10.72±0.02 10.70±0.03 10.68±0.03 2004 Oct 9
2MASS J05400365−0216461 Haro 5-35 10.25±0.02 out 9.49±0.03 out 2004 Oct 9
2MASS J05400453−0236421 SO 1338,S Ori J054004.5-023642 13.67±0.02 13.37±0.02 12.95±0.04 12.27±0.03 2004 Oct 9
2MASS J05400510−0219591 SO 1343 10.43±0.02 10.40±0.02 10.37±0.03 10.33±0.03 2004 Oct 9
2MASS J05400525−0230522 SO 1344,S Ori J054005.3-023052 12.43±0.02 12.15±0.02 11.78±0.03 11.26±0.03 2004 Oct 9
2MASS J05400530−0245380 SO 1347 bad 9.12±0.02 bad 9.03±0.03 2004 Oct 9
2MASS J05400696−0228300 SO 1352 10.11±0.02 10.12±0.02 10.07±0.03 10.13±0.03 2004 Oct 9
IRAC J05400696−0236049 S Ori J054007.0-023604 15.94±0.04 15.78±0.04 · · · · · · 2004 Oct 9
2MASS J05400708−0232446 SO 1353,S Ori J054007.1-023245 12.24±0.02 12.13±0.02 12.20±0.03 12.15±0.03 2004 Oct 9
2MASS J05400867−0232432 SO 1359 10.59±0.02 10.52±0.02 10.49±0.03 10.49±0.03 2004 Oct 9
2MASS J05400889−0233336 SO 1361,HH 447 9.11±0.02 8.66±0.02 8.33±0.03 7.50±0.03 2004 Oct 9
2MASS J05400933−0225067 SO 1362,S Ori J054009.3-022507 11.51±0.02 11.07±0.02 10.67±0.03 9.89±0.03 2004 Oct 9
2MASS J05401274−0228199 SO 1368 10.11±0.02 10.11±0.02 10.06±0.03 10.06±0.03 2004 Oct 9
2MASS J05401286−0222020 SO 1369 8.73±0.02 8.26±0.02 7.83±0.03 7.16±0.03 2004 Oct 9
2MASS J05401471−0222265 SO 1374 10.98±0.02 11.07±0.02 11.01±0.03 10.98±0.03 2004 Oct 9
Note. — Entries of “· · ·”, “sat”, and “out” indicate measurements that are absent because of non-detection, saturation, and a position outside
the field of view of the filter, respectively.
a
2MASS identifications are from the 2MASS Point Source Catalog. IRAC identifications are based on J2000 coordinates measured with IRAC.
a
SO identifications are from Herna´ndez et al. (2007a).
16 Luhman et al.
TABLE 2
Spitzer Photometry for Candidate Members of σ Ori
Name [3.6] [4.5] [5.8] [8.0] Date [24] Date
2MASS J05375398−0249545a 11.10±0.02 10.70±0.02 10.39±0.03 9.80±0.04 2004 Oct 9 7.24±0.04 2004 Mar 17
2MASS J05383446−0253514b 10.50±0.02 9.77±0.02 9.14±0.03 8.51±0.03 2004 Oct 9 5.68±0.04 2004 Mar 17
sat out 9.54±0.03 out 2007 Apr 3 · · · · · ·
IRAC J05384459−0225433 15.75±0.03 15.35±0.03 14.96±0.09 14.35±0.09 2004 Oct 9 · · · · · ·
15.87±0.03 15.52±0.03 14.93±0.04 14.48±0.06 2007 Mar 30/Apr 3 · · · · · ·
IRAC J05384729−0235194 14.16±0.20 13.21±0.12 12.72±0.14 11.22±0.13 2007 Apr 3 · · · · · ·
IRAC J05391066−0229238 15.77±0.03 15.15±0.03 14.38±0.07 14.04±0.06 2004 Oct 9 · · · · · ·
16.15±0.02 15.68±0.02 14.89±0.04 14.19±0.06 2007 Apr 3 · · · · · ·
Note. — Entries of “sat” and “out” indicate measurements that are absent because of saturation and a position outside the field of view of the
filter, respectively.
a
Identified as a candidate member by Sherry et al. (2004).
b
Identified as a candidate member by Caballero (2008).
TABLE 3
IRAC Classifications for Candidate Brown Dwarfs in σ Ori
Name C07a Z07b SJ08c this work
S Ori 47d no disk · · · no disk no disk
S Ori 50 no disk · · · no disk no disk
S Ori 51 no disk · · · no disk no disk
S Ori 53 ? (too faint) · · · no disk no disk
S Ori 54 · · · disk no disk no disk
S Ori 55 · · · disk no disk disk?
S Ori 56 · · · disk no disk disk
S Ori 58 · · · disk disk? disk?
S Ori 60 ? (too faint) disk disk disk
S Ori 62 ? (too faint) · · · no disk no disk
S Ori 65 · · · · · · disk no disk
S Ori 66 · · · · · · disk? disk?
S Ori 67 · · · · · · ? (too faint) ? (too faint)
S Ori 68 · · · · · · ? (too faint) ? (too faint)
S Ori 69 · · · · · · ? (too faint) ? (too faint)
S Ori 70 · · · · · · disk or low gravity? ? (too faint)
S Ori 71 disk · · · disk disk
S Ori J053858.6−025228 no disk disk · · · ? (too faint)
S Ori J053949.5−023130 ? (too faint) · · · disk no disk
S Ori J053956.8−025315 ? (too faint) disk · · · ? (too faint)
a
Caballero et al. (2007).
b
Zapatero Osorio et al. (2007).
c
Scholz & Jayawardhana (2008).
d
Spectroscopically classified as a field dwarf rather than a cluster member (McGovern et al. 2004).
TABLE 4
Disk Fractions
MJ Chamaeleon I IC 348 σ Ori
0-2 7/11 = 0.64+0.12
−0.15
7/19 = 0.37+0.12
−0.09
4/14 = 0.29+0.14
−0.09
2-4 23/35 = 0.66+0.07
−0.09
19/43 = 0.44+0.08
−0.07
20/71 = 0.28+0.06
−0.05
4-6 43/91 = 0.47+0.05
−0.05
57/139 = 0.41+0.04
−0.04
62/164 = 0.38+0.04
−0.04
6-8 21/44 = 0.48+0.08
−0.07
34/71 = 0.48+0.06
−0.06
33/87 = 0.38+0.06
−0.05
8-10 8/12 = 0.67+0.10
−0.15
11/19 = 0.58+0.10
−0.11
7/11 = 0.64+0.12
−0.15
10-12 2/6 = 0.33+0.22
−0.12
· · · 5/10 = 0.50+0.15
−0.14
Note. — The statistical errors in the disk fractions are computed in the manner described by Burgasser et al. (2003).
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Fig. 1.— Fields in the σ Ori cluster that have been imaged with IRAC. In each of the four IRAC filters, the total exposure times were
80.4 s in the large fields (”shallow”, Herna´ndez et al. 2007a) and ≥ 1120 s in the smaller regions (”deep”, Scholz & Jayawardhana 2008).
The image is from DSS (1◦ × 1◦).
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Fig. 2.— Spitzer IRAC color-color diagrams for the shallow and deep images of the σ Ori cluster (left and right). Top: Probable members
of the cluster (circles) exhibit either neutral colors consistent with stellar photospheres or significantly redder colors that are indicative of
circumstellar disks. Bottom: Among the other point sources in the IRAC data (points), candidate disk-bearing members of the cluster can
be identified through their red colors ([5.8] − [8.0] > 0.3, [3.6]− [4.5] > 0.15, dashed line). Most of these candidates are probably galaxies
based on their colors and magnitudes (see Fig. 3). Only objects with photometric errors less than 0.1 mag in all four bands are shown in
these diagrams. The reddening vector is based on the extinction law from Flaherty et al. (2007).
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Fig. 3.— Spitzer color-magnitude diagrams for the shallow and deep images of the σ Ori cluster (left and right). We show probable
members of the cluster (circles) and sources from Figure 2 that have red colors ([3.6]− [4.5] > 0.15, [4.5]− [5.8] > 0.15, [5.8]− [8.0] > 0.3)
and lack membership data (points). Most of the latter sources ere probably galaxies based on their faint magnitudes and very red colors.
Only objects with photometric errors less than 0.1 mag in all four bands are shown in these diagrams. The 8 µm completeness limits are
indicated (dashed lines). The reddening vector is based on the extinction law from Flaherty et al. (2007).
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Fig. 4.— Spitzer color-magnitude diagrams for probable members of σ Ori in the shallow and deep images of the cluster (top and
bottom). For comparison, we show a fit to the sequence of diskless members of Chamaeleon I after adjusting it to the distance of σ Ori
(left solid lines). This fit is connected to the typical colors of T6 dwarfs for the magnitude of the T dwarf S Ori 70 (dashed lines). The 2σ
scatter of the σ Ori sequence about this fit represents out adopted threshold for identifying sources that exhibit significant color excesses at
brighter magnitudes ([3.6] < 14.5, right solid lines). At the fainter levels encompassing the brown dwarf candidates that were analyzed by
Zapatero Osorio et al. (2007) and Scholz & Jayawardhana (2008), we have identified color excesses by considering the Poisson uncertainties
in the colors (error bars), the size of the scatter in colors, and the general tendency to overestimate fluxes for sources with very low SNRs
(§ 4.1). The brown dwarf candidates that we classify as “disk?” or “disk” in Table 3 are indicated (triangles and circles).
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Fig. 5.— Disk fraction as a function of absolute J-band magnitude for probable members of the σ Ori cluster based on the IRAC color
excesses in Figure 4. For comparison, we include the disk fractions measured from IRAC data in IC 348 and Chamaeleon I (Luhman et al.
2005, 2008; Lada et al. 2006). The typical magnitudes for spectral types of K5 (∼ 1 M⊙) and M6 (∼ 0.1 M⊙) are indicated.
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Fig. 6.— Comparison of the IRAC magnitudes from Caballero et al. (2007) and Zapatero Osorio et al. (2007) to our measurements of
the same objects. Both sets of data were measured from the shallow images of the σ Ori cluster. The errors reported by Caballero et al.
(2007) and Zapatero Osorio et al. (2007) are indicated. The formal errors for our measurements range between 0.02–0.12 mag.
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Fig. 7.— Comparison of the IRAC magnitudes from Scholz & Jayawardhana (2008) to our measurements of the same objects. Both sets
of data were measured from the deep images of the σ Ori cluster. The errors reported by Scholz & Jayawardhana (2008) are indicated.
The formal errors for our measurements are smaller by factors of 2–3 in most cases.
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Fig. 8.— Comparison of the IRAC colors from Caballero et al. (2007), Zapatero Osorio et al. (2007), and Scholz & Jayawardhana (2008)
to our measurements of the same objects from the same images considered in those studies, which are the shallow and deep images of the
σ Ori cluster (left and right).
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Fig. 9.— IRAC images at 5.8 and 8.0 µm (odd and even columns) centered on the positions of six of the candidate brown dwarfs in σ Ori
that were discussed by Zapatero Osorio et al. (2007). Based on the shallow images, Zapatero Osorio et al. (2007) reported detections of
excess emission that indicated the presence of disks for all of these sources. However, we find that the SNRs of these data are insufficient for
reliably detecting excess emission. Deep images do show significant excesses for S Ori 56 and S Ori 60 and marginal excesses for S Ori 55
and S Ori 58 (Figure 4). Each image has a size of 30′′ × 30′′ and is displayed linearly from F − 2 σ to F + 5 σ, where F and σ are the
median and standard deviation of the background emission, respectively.
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Fig. 10.— Deep IRAC images at 5.8 and 8.0 µm (left and right) centered on the positions of three of the candidate brown dwarfs in
σ Ori that were discussed by Scholz & Jayawardhana (2008). Based on these images, Scholz & Jayawardhana (2008) reported detections
of excess emission that indicated the presence of disks (their detection was only tentative for S Ori 70). However, we find that the SNRs
of the 8 µm data are insufficient for reliably detecting excess emission. In the images at 5.8 µm, which have higher SNRs, S Ori 65 and
S Ori J053949.5−023130 do not exhibit excesses. S Ori 70 does have an excess at 5.8 µm, but this measurement may be overestimated
because of its low SNR (Beichman et al. 2003). Each image has a size of 30′′ × 30′′ and is displayed linearly from F − 2 σ to F + 5 σ,
where F and σ are the median and standard deviation of the background emission, respectively.
